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Abstract

Introduction: Before COVID-19, Native Hawaiians/Pacific Islanders (NH/PI)

endured a heavy burden of alcohol, tobacco and other drug (ATOD) use in prior

US data. Responding to reports that many NH/PI communities experienced severe

COVID-19 disparities that could exacerbate their ATOD burden, we partnered

with NH/PI communities to assess the substance use patterns and treatment

needs of diverse NH/PIs during COVID-19.

Methods: Collaborating with NH/PI community organisations across five states

with large NH/PI populations, we conducted a large-scale investigation of NH/PI

ATOD use, mental health and treatment need during COVID-19. Between April and

November 2021, NH/PI-heritage research staff from our community partners col-

lected data involving 306 NH/PI adults using several community-based recruitment

methods (e-mail, telephone, in-person) and two survey approaches: online and

paper-and-pencil. Multivariate regressions were conducted to examine potential pre-

dictors of NH/PI alcohol use disorder and need for behavioural health treatment.

Results: During COVID-19, 47% and 22% of NH/PI adults reported current alco-

hol and cigarette use, while 35% reported lifetime illicit substance use

(e.g., cannabis, opioid). Depression and anxiety were high, and alcohol use disor-

der, major depression and generalised anxiety disorder prevalence were 27%, 27%

and 19%, respectively. One-third of participants reported past-year treatment need

with lifetime illicit substance use, COVID-19 distress and major depression
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respectively associating with 3.0, 1.2, and 5.3 times greater adjusted odds for

needing treatment.

Conclusions: NH/PI adults reported heavy ATOD use, depression, anxiety and

treatment need during COVID-19. Targeted research and treatment services may

be warranted to mitigate COVID-19’s negative behavioural health impact on

NH/PI communities.
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1 | INTRODUCTION

In the United States, Native Hawaiians/Pacific Islanders
(NH/PI) are an understudied racial/ethnic group that has
been deeply affected by COVID-19. According to limited
county and state data, NH/PI adults possess among the
nation’s highest rates of COVID-19 infection, hospitalisation
and mortality [1, 2]. This is in part due to several factors
that increase NH/PIs’ risk for SARS-CoV-2 exposure includ-
ing: (i) employment in essential frontline positions (e.g., ser-
vice industry, meatpacking factories); (ii) dwelling in dense
households/neighbourhoods; and (iii) traditional sociocul-
tural practices/obligations that necessitate large in-person
group contact (e.g., weddings, funerals) [3, 4]. Collectively,
these factors limit COVID-19 protective behaviours—
including many recommended by the US government such
as social distancing, restrictions on large group gatherings
and indoor mask wearing—while enhancing the likelihood
of ‘superspreader’ events in NH/PI communities [5, 6].

These risk factors combined with NH/PIs’ pre-
existing disparities in obesity, diabetes, smoking, cardio-
vascular disease and cancer [7–9] have led to severe
COVID-19 outcomes (e.g., hospitalisations, deaths) that
have ripped through many NH/PI communities [10]. In
2021, Penaia et al. [11] reported that NH/PIs possessed
the highest per capita death rate in 90% of states report-
ing NH/PI COVID-19 deaths. Yet, despite these extreme
levels of COVID-19 illness and death—and resulting
trauma, loss and grief [12, 13]—no known studies have
partnered with NH/PI communities to identify their
behavioural health needs during COVID-19.

This lack of targeted research closely parallels the glar-
ing gaps in NH/PI research that have impacted NH/PIs
for decades [14]. This is particularly evident in how little
is known about NH/PI substance use and mental health,
with the sparse existing literature suggesting that NH/PIs
were affected by significant disparities in alcohol, tobacco
and other drug (ATOD) use and mental disorders before
COVID-19. Accordingly, we postulated that during
COVID-19, NH/PI adults would demonstrate elevated
ATOD use, mental health issues and treatment need [15].

1.1 | NH/PI ATOD use

In prior data, Native Hawaiian youth displayed the high-
est rates of alcohol use, chronic drinking and binge
drinking of all Hawai‘i youth [16, 17] while nationally,
NH/PI youth reported among the highest prevalence of
heavy episodic drinking and early alcohol use of any US
racial/ethnic group between 1991 and 2015 [18]. Among
adults, Hawai‘i data indicated that NH/PIs reported
higher age-adjusted rates of heavy episodic drinking ver-
sus Whites while recent community-partnered studies
[19] revealed NH/PI adults experienced alcohol use disor-
ders (AUD) at rates four times greater than the 5% US
population rate in 2019 [20]. Similarly, combustible ciga-
rette smoking appears elevated among NH/PIs with up to
31% of NH/PI adults and 52% of young adults (18–
30 years) smoking cigarettes [21–23] versus 14% of US
adults in 2019 [24].

Concurrently, illicit cannabis, opioid and methamphet-
amine use remains underexamined in NH/PI communities
despite opioids and methamphetamines representing:
(i) the leading causes of US drug overdose deaths [25, 26];
and (ii) the subject of growing NH/PI community concerns.
In 2021, public reports revealed grave community concern
regarding Hawai‘i’s rising opioid overdose epidemic
[27–30] while methamphetamine use has long posed a
major concern for NH/PI communities and a leading cause
of drug overdose deaths in states with significant NH/PI
populations [26]. This includes Hawai‘i, where the rate of
annual methamphetamine overdose deaths increased four-
fold from 2009 to 2018 [31]. Yet, despite these community-
expressed concerns, US NH/PI substance use data remains
largely unavailable.

1.2 | Mental health in NH/PIs

Scant research also exists regarding NH/PI mental health
with the few published studies suggesting high preva-
lence of depression and anxiety within NH/PI communi-
ties. For example, one national study found that 36% of
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NH/PI youth reported past-year depressed mood versus
26% of White youth [18] while a community-based study
revealed NH/PI adults experience major depression and
generalised anxiety disorder at three times and two times
the US population rate for these disorders, respectively
[19]. This limited data suggests that NH/PIs may be at
heightened risk for experiencing significant depression,
anxiety and psychological distress during the COVID-19
pandemic.

1.3 | NH/PI behavioural health
treatment need

Despite NH/PIs’ heightened levels of ATOD use, depres-
sion and anxiety, few studies have assessed NH/PIs’ need
for formal behavioural health treatment with the few
existing studies indicating that NH/PIs rarely seek formal
treatment services unless legally mandated [32, 33]. For
example, 76% of NH/PI adults and 67% of young adults
reported avoiding/delaying needed treatment services in
recent community studies [19, 23]—revealing high levels
of unmet NH/PI treatment need before COVID-19. Con-
sequently, we partnered with NH/PI communities to
explore their degree of need and unmet need for beha-
vioural health treatment during COVID-19.

Overall, given NH/PIs’ elevated pre-pandemic rates of
ATOD use and mental disorders coupled with strong
community concerns regarding COVID-19’s potentially
harmful behavioural health impact on NH/PI communi-
ties [13], the National Institute on Drug Abuse and
National Institute on Alcohol Abuse and Alcoholism
funded a large community-based participatory research
investigation of NH/PI ATOD use and treatment need
during COVID-19. In partnership with multiple NH/PI
community organisations, this investigation explored the
prevalence and relationships of ATOD use, depression,
anxiety, COVID-19-related distress and need for clinical
treatment across diverse NH/PI communities. Obtaining
this data would allow clinicians and our NH/PI partners
to better understand and address the unique substance
use and mental health challenges affecting NH/PI com-
munities in the United States—a nation that has suffered
among the world’s worst COVID-19 outcomes in infec-
tions, hospitalisations and lives lost since March 2020.

2 | METHODS

2.1 | Study sample

Research protocols were approved by the University of
California, Riverside, Institutional Review Board. NH/PI

research staff recruited 306 NH/PI adults (18+ years old)
between April and November 2021. As our goal was to
obtain a diverse NH/PI community sample across age,
gender and ethnicity, our sampling frame contained five
states possessing large NH/PI populations: California,
Washington, Utah, Oregon and Arkansas.

NH/PIs comprise over 20 ethnic groups hailing from
Polynesia, Micronesia and Melanesia. Polynesians
(e.g., Native Hawaiian, Samoan) and Micronesians
(e.g., Micronesian, Guamanian) are the largest NH/PI
populations in the United States, while Melanesians
(e.g., Fijian, Papuan) are the smallest. We partnered with
NH/PI communities on the continental United States as:
(i) health research has historically focused on Native
Hawaiians in Hawai‘i, limiting knowledge of the health
status/needs of the overall NH/PI population; and
(ii) they are the fastest growing US NH/PI communities
with over half increasing over 50% in size from 2000 to
2010 [34].

In addition, at the request of our NH/PI partners, we
purposively sampled NH/PIs of diverse genders to cap-
ture NH/PIs possessing culturally significant non-binary
gender identities. Mirroring the ‘two-spirit’ gender in
some American Indian cultures [35, 36], many NH/PI
cultures recognise non-binary genders such as mahu,
fa’afinefine, fa’afatama, fokisi and fakaleitī as a distinct
gender identities in NH/PI society [37, 38]. Thus, we
deliberately oversampled non-binary NH/PIs to obtain
key insights into the behavioural health needs of this
understudied group during COVID-19.

2.2 | Recruitment

NH/PI staff recruited participants using a rigorous com-
munity sampling approach previously demonstrated to
reach wide ranges of community individuals. This
approach involved stratified multi-site recruitment
including data collection events in NH/PI public spaces,
partnering with NH/PI organisations to develop and
refine the sampling strategy, and training NH/PI staff
from our partner communities to conduct recruitment
and data collection [39]. Trained NH/PIs recruited partic-
ipants via three pathways: personalised e-mail outreach,
telephone calls and in-person at sites where NH/PIs con-
gregate (e.g., church, recreational centres). Adults were
offered two survey options with $20 incentive: online sur-
vey via Qualtrics or paper-and-pencil survey with mea-
sures administered by NH/PI research staff as self-report
or interview (for participants with limited English profi-
ciency). As a community-based participatory research
study, our community partners played a sizable role in
determining the recruitment strategies and survey
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instrument with many of our measures adapted for
NH/PIs using feedback from NH/PI research staff, an
advisory council of NH/PI experts and cognitive inter-
views with NH/PI adults (to test clarity and comprehen-
sion of study items).

2.3 | Measures

2.3.1 | Demographics and ATOD use

Demographics assessed were age, gender, education,
income and marital status. To assess current alcohol use
and AUDs, the 3-item Alcohol Use Disorders Identifica-
tion Test-Consumption was used (AUDIT-C [40]). For
current alcohol use, heavy episodic drinking (having six
or more drinks per sitting) and possible AUD, the
AUDIT-C asks: (i) ‘How often do you have a drink con-
taining alcohol?’; (ii) ‘How many drinks do you have on
a typical day when you are drinking?’; and (iii) ‘How
often do you have six or more drinks on one occasion?’
[40]. Higher summed scores indicate higher levels of
hazardous drinking with cut-off scores of ≥4 for men
and ≥3 for women indicating probable AUD [40],
including in diverse racial/ethnic populations [41]. For
non-binary NH/PIs, we used the non-gendered Diagnos-
tic and Statistical Manual of Mental Disorders, 5th edi-
tion, diagnostic cut-off score of ≥4 to indicate probable
AUD [42]. Sample AUDIT-C internal consistency was
strong (α = 0.82).

Participant’s lifetime cigarette, e-cigarette and canna-
bis use were assessed by asking, ‘Have you smoked at
least 100 cigarettes in your entire life?’, ‘Have you ever used
any type of e-cigarette or similar vaping device?’ and ‘Have
you ever, even once, tried marijuana or hashish in any
form?’, while current cigarette, e-cigarette and cannabis
use were assessed by querying, ‘Do you smoke cigarettes
every day, some days, or not at all?’, ‘How often, if at all,
do you currently use an e-cigarette or similar vaping
device?’ and ‘During the past 30 days, on how many days
did you use marijuana, hashish, or another THC prod-
uct?’ [43–45].

Lifetime illicit prescription opioid, heroin, and meth-
amphetamine use were ascertained by asking ‘Have you
ever taken prescription pain pills other than ordered by
your doctor?’, ‘Have you ever taken heroin?’ and ‘Have
you ever used methamphetamines?’. For participants who
answered ‘yes’ to these lifetime items, to assess current
use, they were asked if they had used these substances in
the past 30 days. Following federal and international
guidelines [46, 47], lifetime illicit substance use was
defined as any lifetime cannabis, prescription opioid, her-
oin or methamphetamine use.

2.3.2 | Mental health

Depression and anxiety were assessed using the Patient
Health Questionnaire-9 (PHQ-9) [48] and Generalised
Anxiety Disorder-7 (GAD-7) [49], respectively. These
measures assessed depression and anxiety symptomology
over the prior 2-week period, possessing excellent validity
and reliability with diverse populations [50, 51]. Higher
summed scores indicate greater depression and anxiety
severity with scores of 10+ indicating major depressive
disorder (MDD) and generalised anxiety disorder (GAD),
respectively [48, 49]. PHQ-9 and GAD-7 internal consis-
tencies were excellent with α’s of 0.88 and 0.93, respec-
tively. COVID-19 distress was measured by
asking, ‘Overall, how much distress have you experienced
related to COVID-19 during the crisis?’ (1 = Nnone,
10 = Extreme).

2.3.3 | Treatment needs

Participants’ need for, and delay/avoidance of, beha-
vioural health treatment were assessed using four Medi-
cal Expenditure Panel Survey [52] items previously used
to assess treatment needs in NH/PI community popula-
tions [19, 23]. To determine treatment needs, participants
were asked: ‘In the past 12 months during the pandemic,
was there a time when you wanted to talk with or seek help
about problems with alcohol, tobacco, cannabis, pain med-
ication, or any other type of substance?’ and ‘In the past
12 months during the pandemic, was there a time when
you wanted to talk with or seek help about stress, depres-
sion, or problems with emotions?’. To identify delay/avoid-
ance of needed treatment, participants who answered
‘yes’ were asked, ‘Did you delay or not get the care you
thought you needed?’. Based on prior research showing
extremely low NH/PI use of both substance use and men-
tal health treatment [19, 23, 32, 53], we created an aggre-
gated past-year need for behavioural health treatment
variable consisting of ‘yes’ response to the substance use
or mental health treatment need items.

2.4 | Statistical analyses

Data analyses were conducted in SPSS v.27. Frequencies,
means and standard deviations were generated using
descriptive statistics. Significant gender differences in fre-
quencies and means were analysed using chi-square and
independent t-tests. To address missing data, missing data
for prevalence items (e.g., cigarette use) were coded as 0 to
signify ‘not present’ and included in the overall preva-
lence totals while missing data from scales (e.g., PHQ-9)

4 SUBICA ET AL.



were scored as 0. Two logistic regression models were cre-
ated with AUD and any behavioural health treatment
need as the dependent variables. Common independent

variables across both models were: (i) demographic vari-
ables of age, gender, education, income and marital status;
and (ii) behavioural health variables of any lifetime illicit

TAB L E 1 Characteristics and descriptive statistics for Native Hawaiians/Pacific Islanders participant sample

Total sample, N = 306 Women, n = 169 Men, n = 96 Non-binary gender, n = 41

Variables % n % n % N % n

Formal education

<High school 11 33 9 16 16 15 5 2

High school graduate 45 134 45 74 52 49 27 11

Some college/college grad 42 125 44 71 29 27 66 27

Prefer not to answer 2 7 2 2 3 3 2 1

Income

<20,000 24 64 27 40 25 20 11 4

$20,000–$59,999 42 110 40 58 39 32 56 20

$60,000–$100,000+ 18 47 17 25 17 14 22 8

Prefer not to answer 16 43 16 24 19 15 11 4

Marital status

Single/separated/divorced 62 183 61 100 51 47 90 36

Married/living as married 38 114 39 64 49 46 10 4

Separated/divorced 10 30 13 21 10 9 — —

Ethnicity

Polynesian 57 168 53 87 51 49 88 36

Micronesian 40 116 43 70 46 44 10 4

Melanesian/other 3 10 4 6 3 3 2 1

Current alcohol use 47 143 34 58 52 50 95 39

Lifetime cigarette use 31 95 21 35 37 35 61 25

Current cigarette use 22 67 13 22 27 26 27 11

Lifetime e-cigarette use 17 51 9 15 28 13 56 23

Current e-cigarette use 8 26 6 10 9 9 25 10

Lifetime cannabis use 34 103 28 48 35 34 51 21

Current cannabis use 10 30 8 14 10 10 15 6

Lifetime illicit Rx opioids 6 17 5 8 6 6 7 3

Current illicit Rx opioids 4 11 4 6 3 3 5 2

Lifetime heroin 1 4 2 3 1 1 2 1

Current heroin 1 2 1 2 — - -- --

Lifetime methamphetamines 4 13 2 4 2 2 17 7

Current methamphetamines 1 2 — — — — 5 2

Lifetime illicit substance use 35 108 30 50 35 34 59 24

BH treatment need [past year] 33 102 35 59 22 21 54 22

Avoid/delayed BH treatment 20 61 18 30 14 13 44 18

Mean SD Mean SD Mean SD Mean SD

Age, years 35.13 13.68 36.24 15.72 34.82 11.73 30.66 4.47

Major depression (PHQ-9)a 6.81 6.14 6.80 5.87 6.26 6.55 8.12 6.22

(Continues)
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substance use, MDD, GAD and COVID-19 distress. For
the treatment need model, AUD was included as an addi-
tional independent variable.

3 | RESULTS

3.1 | Sample characteristics and
ATOD use

Participant characteristics including frequencies of
ATOD use and treatment need are detailed in Table 1.
Fifty-five percent of participants self-identified as women,
32% as men and 13% as non-binary, with an average age
of 35 years.

Nearly, half of NH/PI participants reported current
alcohol use with higher rates among men versus women
(52% vs. 38%; p < 0.05). Seventeen percent of participants
reported past-month heavy episodic drinking (having
6 or more drinks per sitting) and 17% consumed 5 or
more drinks on a typical drinking day.

Twenty-seven percent of participants met the original
diagnostic cut-off for probable AUD (AUDIT-C score ≥4
for men, ≥3 for women). When applying updated Diag-
nostic and Statistical Manual of Mental Disorders, 5th
edition, diagnostic screening cut-offs for moderate and
severe AUD [42], 17% screened positive for severe AUD
(AUDIT-C ≥ 5) and 7% screened positive for moderate
AUD (AUDIT-C ≥ 4).

For lifetime use, approximately one-third of partici-
pants reported lifetime cigarette use with significantly
more men versus women (37% vs. 21%; p < 0.01). Over
one-third of NH/PIs reported any lifetime illicit sub-
stance use. Seventeen percent of participants reported
lifetime dual cigarette-e-cigarette use and 19% reported
lifetime dual cigarette-cannabis use.

For current use, significantly more men than women
currently used cigarettes (27% vs. 13%; p < 0.05). Nine

percent of participants reported current dual cigarette-e-
cigarette use and 4% reported current dual cigarette-
cannabis use.

3.2 | Mental health

Participants possessed high mean depression and anxiety
severity scores, with 27% and 19% of participants meeting
the diagnostic thresholds for MDD and GAD, respec-
tively. Fifteen percent (n = 46) met diagnostic thresholds
for both disorders, indicating comorbid MDD and GAD.
Nine percent (n = 27) and 8% (n = 24) of participants
met diagnostic thresholds for comorbid AUD with MDD
and GAD, respectively.

3.3 | Behavioural health treatment need

One-third of NH/PI participants reported needing past-
year behavioural health treatment with significantly
more women versus men (35% vs. 22%; p < 0.05). Yet,
60% of participants needing treatment reported avoiding/
delaying needed treatment. Nine percent (n = 27)
reported needing both substance use and mental health
treatment during COVID-19.

3.4 | Non-binary NH/PIs

Among non-binary NH/PIs, ATOD use and levels of
depression, anxiety and COVID-19 distress were high.
Compared to women and men, non-binary NH/PIs had
the highest rates of lifetime and current use of cigarettes,
e-cigarettes, cannabis, prescription opioids and metham-
phetamines, with almost 100% reporting current alcohol
use—resulting in 46% of non-binary NH/PIs screening
positive for AUD. Non-binary NH/PIs also had the

TAB L E 1 (Continued)

Total sample, N = 306 Women, n = 169 Men, n = 96 Non-binary gender, n = 41

Variables % n % n % N % n

Generalised anxiety (GAD-7)b 5.10 5.73 5.17 5.79 4.40 5.43 6.51 6.01

Alcohol (AUDIT-C)c 2.11 2.73 1.47 2.35 2.52 3.17 3.63 2.27

COVID-19 distressd 4.84 3.34 4.84 3.37 4.22 3.27 6.20 3.02

Abbreviations: BH, behavioural health; Rx, prescription. Lifetime illicit substance use refers to any lifetime cannabis, prescription opioid, heroin, or
methamphetamine use.
aScoring range on the Patient Health Questionnaire-9 (PHQ-9) is 0–27. Higher scores indicate greater depressive severity.
bScoring range on the Generalised Anxiety Disorder-7 (GAD-7) is 0–21. Higher scores indicating greater anxiety severity.
cScoring range on the Alcohol Use Disorders Identification Test–Consumption (AUDIT-C) is 0–12. Higher scores indicate greater hazardous alcohol use.
dScoring range on the COVID-19 Distress scale is 0–10. Higher scores indicate greater COVID-19-related psychological distress.
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highest mean severities of depression, anxiety and
COVID-19 distress, and greatest prevalence of MDD
(37%) and GAD (24%). Thus, over one-half of non-binary
NH/PIs reported needing any past-year behavioural
health treatment.

3.5 | Logistic regressions for AUD
and treatment need

For the AUD logistic model (Table 2), being 1-year older
associated with significantly lower likelihood of having
AUD (p < 0.01), as did having some college/college degree
or being married versus having lower than high school
education (p < 0.05) or being single/unmarried (p < 0.05).
In contrast, a 1-point higher level of COVID-19 distress
and engaging in any lifetime illicit substance use associ-
ated with greater likelihoods of having AUD (p < 0.05).

For behavioural health treatment need (Table 3),
married participants were less likely to need any

treatment versus single/unmarried participants
(p < 0.01), respectively, while participants with incomes
above $20,000 were 2.3–4.8 times more likely to report
needing any treatment versus participants making less
than $20,000 (p < 0.05). A 1-point higher level of
COVID-19 distress associated with greater likelihood for
reporting any behavioural health treatment need
(p < 0.01) while any lifetime illicit substance use and
having MDD associated with 3.0 and 5.3 times greater
likelihood of needing treatment (p < 0.01), respectively.

4 | DISCUSSION

In this novel, community-based participatory research
study of diverse US NH/PI communities, we partnered

TAB L E 2 Logistic regression of alcohol use disorder by

demographics, illicit substance use, mental disorders and COVID-

19 distress

AOR 95% CI

Variables
DV = alcohol use
disordera

Demographic

Age in years 0.96* 0.93–0.99*

Gender (reference: female)

Male 1.53 0.77–3.04

Non-binary 1.93 0.22–1.27

Formal education (reference: <high school)

High school graduate 0.52 0.22–1.27

Some college/college graduate 0.23* 0.08–0.64*

Income (reference: < $20,000)

$20,000–$59,999 1.94 0.91–4.14

$60,000–$100,000+ 2.36 0.89–6.25

Marital status (reference: single/separated/divorced)

Married 0.45* 0.21–0.98*

Substance use and mental health

Lifetime illicit substance use 1.97* 1.02–3.79*

Major depressive disorderb 0.78 0.31–1.89

Generalised anxiety disorderc 2.38 0.91–6.25

COVID-19 distress 1.11* 1.01–1.23*

Abbreviations: AOR, adjusted odds ratio; CI, confidence interval; DV,
dependent variable.
p < 0.01; *p < 0.05.
aDetermined via Patient Health Questionnaire-9.
bDetermined via Alcohol Use Disorders Identification Test–Concise.
cDetermined via Generalised Anxiety Disorder-7.

TABL E 3 Logistic regression of behavioural health treatment

need by demographics, illicit substance use, mental disorders and

COVID-19 distress

AOR 95% CI

Variables
DV = behavioural
health treatment need

Demographic

Age in years 0.97 0.95–1.01

Gender (reference: female)

Male 0.48 0.23–1.01

Non-binary 0.52 0.18–1.46

Formal education (reference:
<high school)

High school graduate 0.89 0.32–2.51

Some college/college graduate 1.42 0.47–4.24

Income (reference: < $20,000)

$20,000–$59,999 2.36* 1.07–5.10*

$60,000–$100,000+ 4.80** 1.82–12.62**

Marital status (reference: single/
separated/divorced)

Married 0.36** 0.17–0.77**

Substance use and mental health

Lifetime illicit substance use 3.01** 1.49–6.07**

Alcohol use disordera 1.50 0.24–1.89

Major depressive disorderb 5.30** 2.18–12.87**

Generalised anxiety disorderc 0.46 0.24–1.89

COVID-19 distress 1.20** 1.07–1.33**

Note: *p < 0.01; **p < 0.05.
Abbreviations: AOR, adjusted odds ratio; CI, confidence interval; DV,
dependent variable.
aDetermined via Alcohol Use Disorders Identification Test–Consumption.
bDetermined via Patient Health Questionnaire-9.
cDetermined via Generalised Anxiety Disorder-7.
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with NH/PI communities to explore community patterns
of ATOD use, depression, anxiety, COVID-19-related dis-
tress and treatment need during the COVID-19 pandemic.
As anticipated, results revealed NH/PI communities expe-
rienced high levels of ATOD use, depression, anxiety and
unmet treatment needs during COVID-19.

Notably, over one in four NH/PI adults in our total
sample screened positive for AUD; a rate over 2.6 times
greater than the 10.2% national AUD rate during
COVID-19 [54]. Analyses indicated that NH/PIs who
were younger, unmarried, engaged in lifetime illicit sub-
stance use or experienced COVID-19 distress were more
likely to have AUDs. Thus, NH/PIs with these character-
istics may benefit greatly from targeted alcohol screening,
education and prevention to reduce the heavy alcohol
burden affecting NH/PI communities during COVID-19.

In addition, almost one-third of NH/PIs reported life-
time cigarette smoking with 22% currently smoking
cigarettes—exceeding the 13% US smoking rate during
COVID-19 [55] and mirroring the 23% smoking rate of
American Indians/Alaskan Natives; who demonstrate
the highest smoking rates of all US racial groups [56].
Because AUDs and smoking generate numerous ‘down-
stream’ effects including increased violence, accidents,
social/legal problems, liver disease and cancer, our find-
ings of high levels of NH/PI AUDs and smoking bolster
calls to develop targeted interventions to address NH/PIs’
twin alcohol and smoking epidemics [22, 57, 58].

Furthermore, over one-third of NH/PIs reported life-
time illicit substance use, putting many NH/PIs at height-
ened risk for addiction and harm over their lifespan [59,
60], However, because NH/PI participants reported simi-
lar rates of illicit opioid use and lower methamphetamine
use compared to the 2020 US general population rates
(3% and 4%, respectively) [54], NH/PIs’ risks for lethal
and non-lethal drug overdoses may be lower relative to
other US populations. However, given illicit drug use’s
profound social, psychiatric and economic consequences
that may lead NH/PIs who use these substances to be
absent from the conventional community locations
where NH/PIs congregate (e.g., worksites, cultural orga-
nisations/events), it is possible that our surveys may have
undercounted the rate of illicit substance use in NH/PI
communities. Consequently, to more accurately capture
NH/PI opioid and methamphetamine use, future studies
should target community locations (bars, homeless
encampments) and NH/PI subgroups (persons experienc-
ing homelessness, blue-collar workers) that possess the
greatest risk for NH/PI illicit and polysubstance use.

With regard to mental health challenges, participants
also reported heightened depression, anxiety and psycho-
logical distress during COVID-19 with over one-quarter
of NH/PIs screening positive for MDD and one-fifth for

GAD; vastly exceeding the general population rates for
these disorders [61, 62]. These current rates also sur-
passed the elevated MDD, GAD and AUD rates found in
pre-pandemic studies of NH/PIs using the same clinical
measures [19, 23]; indicating that NH/PIs likely suffered
from increased depression, anxiety and AUDs in response
to the COVID-19 pandemic.

Over one-third of NH/PI adults also reported needing
formal behavioural health treatment during the pan-
demic, with being unmarried and experiencing COVID-
19 distress associating with greater likelihood of needing
treatment. Notably, NH/PIs who engaged in any illicit
substance use or had MDD were three to five times more
likely to need formal treatment. Yet, because 60% of
NH/PIs reporting treatment need avoided/delayed treat-
ment, preventing illicit substance use and alleviating
depression and COVID-19 distress using community-
based approaches (e.g., substance use education, stress
coping, support groups, prosocial/cultural activities) may
more effectively reduce NH/PI communities’ need and
unmet need for formal treatment than traditional clinical
services.

Lastly, as the first known study to examine beha-
vioural health among non-binary NH/PIs in the US, it is
revelatory that non-binary NH/PI participants reported
exceptionally high levels of ATOD use, depression and
anxiety. Across all genders, non-binary NH/PIs reported
the highest prevalence of ATOD use for almost every sub-
stance studied plus MDD and GAD. Approximately, one-
half of non-binary NH/PIs also screened positive for prob-
able AUD and over one-half reported needing treatment
during COVID-19. Therefore, while our non-binary sam-
ple was relatively small, these findings combined with the
higher rates of severe harm (e.g., violence, trauma, sui-
cide) experienced by many gender minorities [63, 64] illu-
minate the need for further research exploring the
behavioural health needs of these at-risk individuals.

This exploratory study had several limitations includ-
ing our: (i) inclusion of non-binary NH/PIs potentially
skewing our overall prevalence findings; (ii) use of diverse
survey methods that were not accounted for in our ana-
lyses possibly affecting participant responses; and (iii) use
of non-probability sampling. Rather, we utilised proven
purposive sampling techniques incorporating planned
enrolment tables to recruit a diverse sample of NH/PI gen-
ders, ages and ethnicities. Based on these study limita-
tions, to confirm our findings, larger population-based
surveys involving additional states (particularly Hawai‘i)
should be conducted. In addition, this study did not assess
the availability and cultural accessibility of local treatment
services. Future studies should therefore seek to explore
systemic barriers to NH/PI treatment engagement such as
high costs, lack of health insurance and lack of culturally
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appropriate services; particularly for non-binary NH/PIs
who reported high treatment need but low treatment use.

5 | CONCLUSION

During the COVID-19 pandemic, US NH/PIs reported
elevated rates of ATOD use, depression and anxiety—
placing many NH/PIs in need of effective treatment ser-
vices. Unfortunately, because NH/PIs rarely seek treat-
ment due in part to a lack of culturally appropriate
services [65], the behavioural health repercussions of the
COVID-19 pandemic may affect NH/PI communities for
years. Accordingly, culturally responsive prevention,
intervention and recovery programs must be developed
and implemented to reduce NH/PI substance use and
mental health disparities during and after the COVID-19
pandemic.

AUTHOR CONTRIBUTIONS
Each author certifies that their contribution to this work
meets the standards of the International Committee of
Medical Journal Editors. All study protocols were
approved by the relevant institutional review board.

ACKNOWLEDGEMENTS
We express our sincerest gratitude and appreciation to
the Arkansas Coalition of the Marshallese, the National
Tongan American Society, and United Territories of
Pacific Islanders Alliance for their partnership and
incredible work, without whom this project would not be
possible.

CONFLICT OF INTEREST
The authors have no competing interests to disclose. This
project was supported by funding from the National Insti-
tute on Drug Abuse [R34 DA049989] and the National
Institute on Alcohol Abuse and Alcoholism [R21
AA026689-S1]. The content is solely the responsibility of
the authors and does not represent the official views of
the National Institute on Drug Abuse or National Insti-
tute on Alcohol Abuse and Alcoholism.

ETHIC STATEMENT
The research reported here was approved by the Univer-
sity of California, Riverside Institutional Review Board.
This statement has now been added to the Methods
section.

ORCID
Andrew M. Subica https://orcid.org/0000-0001-6424-
7668

REFERENCES
1. Kaholokula JK, Samoa RA, Miyamoto RES, Palafox N,

Daniels SA. COVID-19 special column: COVID-19 hits native
Hawaiian and Pacific islander communities the hardest.
Hawaii J Health Soc Welf. 2020;79:144–6.

2. Samoa R, Kaholokula JK, Penaia C, Tupai-Firestone R,
Fa’amoe-Timoteo E, Laelan M, et al. COVID-19 and the state
of health of Pacific Islanders in the United States. AAPI Nexus.
2020;17:1–17.

3. Center KE, Da Silva J, Hernandez AL, Vang K, Martin DW,
Mazurek J, et al. Multidisciplinary community-based investi-
gation of a COVID-19 outbreak among Marshallese and
Hispanic/Latino communities—Benton and Washington
counties, Arkansas, March–June 2020. MMWR Morb Mortal
Wkly Rep. 2020;69:1807–11.

4. Qureshi K, Buenconsejo-Lum LE, Palafox NA, Arndt RG,
Zhi Q. A report on the impact of the COVID-19 pandemic on
the health and social welfare in the county of Hawai‘i,
Hawai‘i. Hawaii J Health Soc Welf. 2021;80(9 Suppl 1):34–43.

5. Hofschneider A. Some Pacific Islanders hit hardest by COVID-
19 Can’t get Federal aid for Burials [Internet]. Honolulu Civil
Beat; 2021 [cited 30 December 2021]. Available from: https://
www.civilbeat.org/2021/04/federal-funeral-aid-excludes-
pacific-migrants-who-died-at-high-rates/

6. TheStraitsTimes. Fiji capital in lockdown after virus “super-
spreader” funeral event at funeral [Internet]. The Straits
Times, Singapore; 2021 [cited 30 December 2021]. Available
from: https://www.straitstimes.com/asia/australianz/fiji-
capital-in-lockdown-after-virus-superspreader-funeral-event

7. Mau MK, Sinclair K, Saito EP, Baumhofer KN, Kaholokula JK.
Cardiometabolic health disparities in native Hawaiians and
other Pacific islanders. Epidemiol Rev. 2009;31:113–29.

8. Subica AM, Agarwal N, Sullivan JG, Link BG. Obesity and
associated health disparities among understudied multiracial,
Pacific islander, and American Indian adults. Obesity. 2017;25:
2128–36.

9. Tanjasiri SP, Peters R. Reducing cancer health disparities
among Pacific Islanders in the U.S. Calif J Health Promot.
2010;8(Spec Issue):vii–x.

10. “The disease is ripping through”: why coronavirus is devastat-
ing California’s Pacific Islanders; California. The Guardian
[Internet]. 2020. [cited 2 August 2020]. Available from: https://
www.theguardian.com/us-news/2020/may/22/pacific-
islanders-california-coronavirus-death-rate.

11. Penaia CS, Morey BN, Thomas KB, Chang RC, Tran VD,
Pierson N, et al. Disparities in native Hawaiian and Pacific
islander COVID-19 mortality: A community-driven data
response. Am J Public Health. 2021;111(Suppl 2):S49–52.

12. Kira IA, Shuwiekh HAM, Ashby JS, Elwakeel SA,
Alhuwailah A, Sous MSF, et al. The impact of COVID-19 trau-
matic stressors on mental health: is COVID-19 a new trauma
type. Int J Ment Health Addict. 2021 [Epub ahead of print];1–
20. https://doi.org/10.1007/s11469-021-00577-0

13. Zagorski N. Arkansas community showcases disparities facing
Pacific Islanders in United States. Psychiatric News [Internet].
2020 [cited 22 January 2022]. Available from: https://psychnews.
psychiatryonline.org/doi/abs/10.1176/appi.pn.2020.10a19.

14. Morey B, Chang RC, Thomas KB, Tulua’ A, Penaia C,
Tran VD, et al. No equity without data equity: data reporting

US PACIFIC ISLANDER SUBSTANCE USE 9

https://orcid.org/0000-0001-6424-7668
https://orcid.org/0000-0001-6424-7668
https://orcid.org/0000-0001-6424-7668
https://www.civilbeat.org/2021/04/federal-funeral-aid-excludes-pacific-migrants-who-died-at-high-rates/
https://www.civilbeat.org/2021/04/federal-funeral-aid-excludes-pacific-migrants-who-died-at-high-rates/
https://www.civilbeat.org/2021/04/federal-funeral-aid-excludes-pacific-migrants-who-died-at-high-rates/
https://www.straitstimes.com/asia/australianz/fiji-capital-in-lockdown-after-virus-superspreader-funeral-event
https://www.straitstimes.com/asia/australianz/fiji-capital-in-lockdown-after-virus-superspreader-funeral-event
https://www.theguardian.com/us-news/2020/may/22/pacific-islanders-california-coronavirus-death-rate
https://www.theguardian.com/us-news/2020/may/22/pacific-islanders-california-coronavirus-death-rate
https://www.theguardian.com/us-news/2020/may/22/pacific-islanders-california-coronavirus-death-rate
https://doi.org/10.1007/s11469-021-00577-0
https://psychnews.psychiatryonline.org/doi/abs/10.1176/appi.pn.2020.10a19
https://psychnews.psychiatryonline.org/doi/abs/10.1176/appi.pn.2020.10a19


gaps for native Hawaiians and Pacific islanders as structural
racism. J Health Polit Policy Law. 2022;47:159–200.

15. Ahrens RP. COVID-19 Impact on Asian American and Pacific
Islander Mental and Physical Health. Statement before the
House Ways and Means Committee On “The Disproportionate
Impact of COVID-19 on Communities of Color,” 26 May 2020.

16. Nishimura ST, Goebert DA, Ramisetty-Mikler S, Caetano R.
Adolescent alcohol use and suicide indicators among adolescents
in Hawaii. Cultur Divers Ethnic Minor Psychol. 2005;11:309–20.

17. Andrade NN, Hishinuma ES, McDermott JF, Johnson RC,
Goebert DA, Makini GK, et al. The National Center on Indige-
nous Hawaiian behavioral health study of prevalence of psy-
chiatric disorders in native Hawaiian adolescents. J Am Acad
Child Adolesc Psychiatry. 2006;45:26–36.

18. Subica AM, Wu LT. Substance use and suicide in Pacific
Islander, American Indian, and multiracial youth. Am J Prev
Med. 2018;54:795–805.

19. Subica AM, Aitaoto N, Link BG, Yamada AM, Henwood BF,
Sullivan G. Mental health status, need, and unmet need for
mental health services among U.S. Pacific Islanders. Psychiatr
Serv. 2019;70:578–85.

20. Alcohol Facts and Statistics. National Institute on Alcohol
Abuse and Alcoholism (NIAAA) [Internet]. 2022. Available
from: https://www.niaaa.nih.gov/publications/brochures-and-
fact-sheets/alcohol-facts-and-statistics

21. Caraballo RS, Yee SL, Gfroerer J, Mirza SA. Adult tobacco use
among racial and ethnic groups living in the United States,
2002–2005. Prev Chronic Dis. 2008;5:9.

22. Mukherjea A, Wackowski OA, Lee YO, Delnevo CD. Asian
American, native Hawaiian and Pacific islander tobacco use
patterns. Am J Health Behav. 2014;38:362–9.

23. Subica AM, Guerrero E, Aitaoto N, Moss HB, Iwamoto D,
Wu LT. Hazardous drinking, alcohol use disorders, and need
for treatment among Pacific islander young adults. Am J
Orthopsychiatry. 2020;90:557–66.

24. Cornelius ME, Wang TW, Jamal A, Loretan CG, Neff LJ.
Tobacco product use among adults—United States, 2019.
MMWR Morb Mortal Wkly Rep. 2020;69:1736–42.

25. Division (DCD) DC. Opioid Crisis Statistics [Internet]. HHS.
gov; 2018 [cited 17 November 2021]. Available from: https://
www.hhs.gov/opioids/about-the-epidemic/opioid-crisis-
statistics/index.html.

26. Wilson N, Kariisa M, Seth P, Smith H 4th, Davis NL. Drug and
opioid-involved overdose deaths—United States, 2017–2018.
MMWR Morb Mortal Wkly Rep. 2020;69:290–7.

27. Drug-related deaths in Honolulu hit a 5-year high in 2020
[Internet]. US News & World Report. 2022. [cited 24 January
2022]. Available from: //www.usnews.com/news/best-states/
hawaii/articles/2021-05-17/drug-related-deaths-in-honolulu-
hit-a-5-year-high-in-2020.

28. Fentanyl from Mexican cartels coming into Hawaii as over-
doses rise [Internet]. KHON2. 2021 [cited 24 January 2022].
Available from: https://www.khon2.com/local-news/fentanyl-
from-mexican-cartels-coming-into-hawaii-as-overdoses-rise/.

29. Kawano L. Police in Kona beef up narcotics unit to combat
growing fentanyl problem [Internet]. https://www.
hawaiinewsnow.com. 2022. [cited 24 January 2011]. Available
from: https://www.hawaiinewsnow.com/2021/12/09/police-

kona-beef-up-narcotics-unit-keep-up-with-growing-fentanyl-
problem/.

30. Kawano L. Online sales, fentanyl-laced pills: Outreach
workers struggle to tackle Hawaii’s evolving drug crisis
[Internet]. https://www.hawaiinewsnow.com. 2022. [cited 24
January 2022]. Available from: https://www.hawaiinewsnow.
com/2021/10/06/drug-counselors-outreach-workers-struggle-
address-hawaiis-evolving-drug-problem/.

31. Staff BSA. Schatz urges more federal action on Hawaii meth-
amphetamine problem [Internet]. Honolulu Star-Advertiser.
2019; [cited 25 November 2020]. Available from: https://
www.staradvertiser.com/2019/12/13/hawaii-news/schatz-
urges-more-federal-action-on-hawaii-methamphetamine-
problem/.

32. Masson CL, Shopshire MS, Sen S, Hoffman KA, Hengl NS,
Bartolome J, et al. Possible barriers to enrollment in substance
abuse treatment among a diverse sample of Asian Americans
and Pacific islanders: opinions of treatment clients. J Subst
Abuse Treat. 2013;44:309–15.

33. Ta VM, Juon H-S, Gielen AC, Steinwachs D, Duggan A. Dis-
parities in use of mental health and substance abuse services
by Asian and Native Hawaiian/other Pacific Islander women.
J Behav Health Serv Res. 2008;35:20–36.

34. Hixson LK, Hepler BB, Kim MO. The native Hawaiian
and other Pacific Islander population. US: US Department of
Commerce, Economics and Statistics Administration; 2010,
2012.

35. Two-Spirit j Health Resources [Internet]. Lesbian, Gay,
Bisexual and Transgender Health. 2022. Available from:
https://www.ihs.gov/lgbt/health/twospirit/ [cited 11 January
2022].

36. Jacobs S-E, Thomas W, Lang S. Two-Spirit People: Native
American Gender Identity, Sexuality, and Spirituality. Urbana
and Chicago, IL: University of Illinois Press. Amazon.com:
Books [Internet]; 2022. ISBN:9780252066450 [cited 11 January
2022]. Available from: https://www.amazon.com/Two-Spirit-
People-American-Sexuality-Spirituality/dp/0252066456

37. Ellingson L, Odo C. HIV risk behaviors among Mahuwahine
(native Hawaiian transgender women). AIDS Educ Prev. 2008;
20:558–69.

38. Semenyna SW, Vasey PL. Striving for prestige in Samoa: A
comparison of men, women, and Fa’afafine. J Homosex. 2019;
66:1535–45.

39. Qualitative Research: Rigour and qualitative research j The
BMJ [Internet]. 2022. [cited Mar 8 2022]. Available from:
https://www.bmj.com/content/311/6997/109.short?casa_token=
ok3p0TNCQYcAAAAA:iyL5TXJre21p2wBZ_57GGfZAUBcZC
Ht-KTNbYsF-SRRQrsM7h4gEy9d8458c6FXJfYIzLMlGpJdt.

40. Bush K, Kivlahan DR, McDonell MB, Fihn SD, Bradley KA.
The AUDIT alcohol consumption questions (AUDIT-C): an
effective brief screening test for problem drinking. Arch Intern
Med. 1998;158:1789–95.

41. Frank D, DeBenedetti AF, Volk RJ, Williams EC,
Kivlahan DR, Bradley KA. Effectiveness of the AUDIT-C as a
screening test for alcohol misuse in three race/ethnic groups.
J Gen Intern Med. 2008;23:781–7.

42. Dawson DA, Smith SM, Saha TD, Rubinsky AD, Grant BF.
Comparative performance of the AUDIT-C in screening for

10 SUBICA ET AL.

https://www.niaaa.nih.gov/publications/brochures-and-fact-sheets/alcohol-facts-and-statistics
https://www.niaaa.nih.gov/publications/brochures-and-fact-sheets/alcohol-facts-and-statistics
http://hhs.gov
http://hhs.gov
https://www.hhs.gov/opioids/about-the-epidemic/opioid-crisis-statistics/index.html
https://www.hhs.gov/opioids/about-the-epidemic/opioid-crisis-statistics/index.html
https://www.hhs.gov/opioids/about-the-epidemic/opioid-crisis-statistics/index.html
http://www.usnews.com/news/best-states/hawaii/articles/2021-05-17/drug-related-deaths-in-honolulu-hit-a-5-year-high-in-2020
http://www.usnews.com/news/best-states/hawaii/articles/2021-05-17/drug-related-deaths-in-honolulu-hit-a-5-year-high-in-2020
http://www.usnews.com/news/best-states/hawaii/articles/2021-05-17/drug-related-deaths-in-honolulu-hit-a-5-year-high-in-2020
https://www.khon2.com/local-news/fentanyl-from-mexican-cartels-coming-into-hawaii-as-overdoses-rise/
https://www.khon2.com/local-news/fentanyl-from-mexican-cartels-coming-into-hawaii-as-overdoses-rise/
https://www.hawaiinewsnow.com
https://www.hawaiinewsnow.com
https://www.hawaiinewsnow.com/2021/12/09/police-kona-beef-up-narcotics-unit-keep-up-with-growing-fentanyl-problem/
https://www.hawaiinewsnow.com/2021/12/09/police-kona-beef-up-narcotics-unit-keep-up-with-growing-fentanyl-problem/
https://www.hawaiinewsnow.com/2021/12/09/police-kona-beef-up-narcotics-unit-keep-up-with-growing-fentanyl-problem/
https://www.hawaiinewsnow.com
https://www.hawaiinewsnow.com/2021/10/06/drug-counselors-outreach-workers-struggle-address-hawaiis-evolving-drug-problem/
https://www.hawaiinewsnow.com/2021/10/06/drug-counselors-outreach-workers-struggle-address-hawaiis-evolving-drug-problem/
https://www.hawaiinewsnow.com/2021/10/06/drug-counselors-outreach-workers-struggle-address-hawaiis-evolving-drug-problem/
https://www.staradvertiser.com/2019/12/13/hawaii-news/schatz-urges-more-federal-action-on-hawaii-methamphetamine-problem/
https://www.staradvertiser.com/2019/12/13/hawaii-news/schatz-urges-more-federal-action-on-hawaii-methamphetamine-problem/
https://www.staradvertiser.com/2019/12/13/hawaii-news/schatz-urges-more-federal-action-on-hawaii-methamphetamine-problem/
https://www.staradvertiser.com/2019/12/13/hawaii-news/schatz-urges-more-federal-action-on-hawaii-methamphetamine-problem/
https://www.ihs.gov/lgbt/health/twospirit/
info:x-wiley/isbn/9780252066450
https://www.amazon.com/Two-Spirit-People-American-Sexuality-Spirituality/dp/0252066456
https://www.amazon.com/Two-Spirit-People-American-Sexuality-Spirituality/dp/0252066456
https://www.bmj.com/content/311/6997/109.short?casa_token=ok3p0TNCQYcAAAAA:iyL5TXJre21p2wBZ_57GGfZAUBcZCHt-KTNbYsF-SRRQrsM7h4gEy9d8458c6FXJfYIzLMlGpJdt
https://www.bmj.com/content/311/6997/109.short?casa_token=ok3p0TNCQYcAAAAA:iyL5TXJre21p2wBZ_57GGfZAUBcZCHt-KTNbYsF-SRRQrsM7h4gEy9d8458c6FXJfYIzLMlGpJdt
https://www.bmj.com/content/311/6997/109.short?casa_token=ok3p0TNCQYcAAAAA:iyL5TXJre21p2wBZ_57GGfZAUBcZCHt-KTNbYsF-SRRQrsM7h4gEy9d8458c6FXJfYIzLMlGpJdt


DSM-IV and DSM-5 alcohol use disorders. Drug Alcohol
Depend. 2012;126:384–8.

43. National Survey on Drug Use and Health j CBHSQ Data
[Internet]. 2022. [cited 10 February 2022]. Available from:
https://www.samhsa.gov/data/data-we-collect/nsduh-
national-survey-drug-use-and-health.

44. Pokhrel P, Little MA, Fagan P, Muranaka N, Herzog TA. Elec-
tronic cigarette use outcome expectancies among college stu-
dents. Addict Behav. 2014;39:1062–5.

45. Pokhrel P, Fagan P, Herzog TA, Laestadius L, Buente W,
Kawamoto CT, et al. Social media e-cigarette exposure and
e-cigarette expectancies and use among young adults. Addict
Behav. 2018;78:51–8.

46. Ezzati M, Lopez AD, Rodgers AA, Murray CJL. Comparative
quantification of health risks: global and regional burden of dis-
ease attributable to selected major risk factors [Internet]. Geneva:
World Health Organization; 2004 [cited 9 February 2022]. Avail-
able from: https://apps.who.int/iris/handle/10665/42770.

47. Know the Risks of Marijuana [Internet]. 2022. [cited
9 February 2022]. Available from: https://www.samhsa.gov/
marijuana

48. Kroenke K, Spitzer RL, Williams JBW. The PHQ-9: validity of
a brief depression severity measure. J Gen Intern Med. 2001;
16:606–13.

49. Spitzer RL, Kroenke K, Williams JBW, Löwe B. A brief mea-
sure for assessing generalized anxiety disorder: the GAD-7.
Arch Intern Med. 2006;166:1092–7.

50. Garabiles MR, Lao CK, Yip P, Chan EWW, Mordeno I,
Hall BJ. Psychometric validation of PHQ–9 and GAD–7 in Fili-
pino migrant domestic workers in Macao (SAR). China J Pers
Assess. 2020;102:833–44.

51. Zhou Y, Xu J, Rief W. Are comparisons of mental disorders
between Chinese and German students possible? An examina-
tion of measurement invariance for the PHQ-15, PHQ-9 and
GAD-7. BMC Psychiatry. 2020;20:480.

52. Medical Expenditure Panel Survey Home [Internet]. 2022
[cited 6 February 2022]. Available from: https://www.meps.
ahrq.gov/mepsweb/

53. Treatment Episode Data Set (TEDS) 1996–2006: National Admis-
sions to Substance Abuse Treatment Services j Office of Justice
Programs [Internet]. 2022 [cited 6 February 2022]. Available from:
https://www.ojp.gov/ncjrs/virtual-library/abstracts/treatment-
episode-data-set-teds-1996-2006-national-admissions

54. Key Substance Use and Mental Health Indicators in the
United States: Results from the 2020 National Survey on Drug
Use and Health. 2020;156.

55. CDC. Current cigarette smoking among adults in the United
States [internet]. Atlanta, GA: Centers for Disease Control and
Prevention; 2022 [cited 11 June 2022]. Available from: https://
www.cdc.gov/tobacco/data_statistics/fact_sheets/adult_data/
cig_smoking/index.htm

56. Tobacco use in the American Indian/Alaska native commu-
nity [Internet]. Truth Initiative. 2022. [cited 2 February 2022].

Available from: https://truthinitiative.org/research-resources/
targeted-communities/tobacco-use-american-indianalaska-
native-community

57. Muggli ME. Targeting of Asian Americans and Pacific
islanders by the tobacco industry: results from the Minnesota
tobacco document depository. Tob Control. 2002;11:201–9.

58. Chen MS. The status of tobacco cessation research for Asian
Americans and Pacific islanders. Asian Am Pac Isl J Health.
2001;9:61–5.

59. Degenhardt L, Hall W, Warner-Smith M, Lynskey M. Chapter 13
illicit drug use. In: Ezzati M, Lopez AD, Rodgers A, Murray R, edi-
tors. Comparative quantification of health risks: global and regional
burden of disease attributable to selected major risk factors. 2nd ed.
Geneva: World Health Organization; 2004. p. 1109–76.

60. Know the Risks of Using Drugs [Internet]. 2022. [cited
9 February 2022]. Available from: https://www.samhsa.gov/
adult-drug-use

61. Löwe B, Decker O, Müller S, Brähler E, Schellberg D,
Herzog W, et al. Validation and standardization of the general-
ized anxiety disorder screener (GAD-7) in the general popula-
tion. Med Care. 2008;46:266–74.

62. Substance Abuse and Mental Health Services Administration.
Key substance use and mental health indicators in the
United States: results from the 2019 National Survey on drug
use and health. Security Research Hub Reports [Internet]
1 January 2020. Available from: https://digitalcommons.fiu.
edu/srhreports/health/health/32

63. Hatzenbuehler ML, Phelan JC, Link BG. Stigma as a funda-
mental cause of population health inequalities. Am J Public
Health. 2013;103:813–21.

64. McCauley HL, Coulter RWS, Bogen KW, Rothman EF. Chap-
ter 14 - sexual assault risk and prevention among sexual and
gender minority populations. In: Orchowski LM, Gidycz CA,
editors. Sexual assault risk reduction and resistance [Internet].
San Diego: Academic Press; 2018. p. 333–52 [cited 6 February
2022]. Available from: https://www.sciencedirect.com/science/
article/pii/B9780128053898000141

65. Yamada AM, Vaivao DES, Subica AM. Addressing mental
health challenges of Samoan Americans in Southern Califor-
nia: perspectives of Samoan community providers. Asian
Am J Psychol. 2019;10:227–38.

How to cite this article: Subica AM,
Guerrero EG, Martin TKK, Okamoto SK,
Aitaoto N, Moss HB, et al. Native Hawaiian/Pacific
Islander alcohol, tobacco and other drug use,
mental health and treatment need in the United
States during COVID-19. Drug Alcohol Rev. 2022.
https://doi.org/10.1111/dar.13522

US PACIFIC ISLANDER SUBSTANCE USE 11

https://www.samhsa.gov/data/data-we-collect/nsduh-national-survey-drug-use-and-health
https://www.samhsa.gov/data/data-we-collect/nsduh-national-survey-drug-use-and-health
https://apps.who.int/iris/handle/10665/42770
https://www.samhsa.gov/marijuana
https://www.samhsa.gov/marijuana
https://www.meps.ahrq.gov/mepsweb/
https://www.meps.ahrq.gov/mepsweb/
https://www.ojp.gov/ncjrs/virtual-library/abstracts/treatment-episode-data-set-teds-1996-2006-national-admissions
https://www.ojp.gov/ncjrs/virtual-library/abstracts/treatment-episode-data-set-teds-1996-2006-national-admissions
https://www.cdc.gov/tobacco/data_statistics/fact_sheets/adult_data/cig_smoking/index.htm
https://www.cdc.gov/tobacco/data_statistics/fact_sheets/adult_data/cig_smoking/index.htm
https://www.cdc.gov/tobacco/data_statistics/fact_sheets/adult_data/cig_smoking/index.htm
https://truthinitiative.org/research-resources/targeted-communities/tobacco-use-american-indianalaska-native-community
https://truthinitiative.org/research-resources/targeted-communities/tobacco-use-american-indianalaska-native-community
https://truthinitiative.org/research-resources/targeted-communities/tobacco-use-american-indianalaska-native-community
https://www.samhsa.gov/adult-drug-use
https://www.samhsa.gov/adult-drug-use
https://digitalcommons.fiu.edu/srhreports/health/health/32
https://digitalcommons.fiu.edu/srhreports/health/health/32
https://www.sciencedirect.com/science/article/pii/B9780128053898000141
https://www.sciencedirect.com/science/article/pii/B9780128053898000141
https://doi.org/10.1111/dar.13522

	Native Hawaiian/Pacific Islander alcohol, tobacco and other drug use, mental health and treatment need in the United States...
	1  INTRODUCTION
	1.1  NH/PI ATOD use
	1.2  Mental health in NH/PIs
	1.3  NH/PI behavioural health treatment need

	2  METHODS
	2.1  Study sample
	2.2  Recruitment
	2.3  Measures
	2.3.1  Demographics and ATOD use
	2.3.2  Mental health
	2.3.3  Treatment needs

	2.4  Statistical analyses

	3  RESULTS
	3.1  Sample characteristics and ATOD use
	3.2  Mental health
	3.3  Behavioural health treatment need
	3.4  Non-binary NH/PIs
	3.5  Logistic regressions for AUD and treatment need

	4  DISCUSSION
	5  CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	CONFLICT OF INTEREST
	ETHIC STATEMENT
	REFERENCES


