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Background: Socioeconomic factors play a critical role in influencing mental 
health outcomes, particularly during periods of crisis such as the COVID-19 
pandemic. In Hawaiʻi, working adults face unique challenges related to 
employment, food security, and trust in community safety measures, which 
may exacerbate risks for depression, low self-esteem, and suicidal ideation. 
Understanding the interplay of these factors is crucial to addressing mental 
health disparities and informing targeted policy interventions.

Methods: This study analyzed data from 2,270 adults aged 18 to 65 
residing in Hawaiʻi, collected in 2022. Using probit regression models and 
conditional inference decision trees, the study assessed the impact of 15 
socioeconomic and demographic factors on mental health outcomes, 
specifically symptoms of depression, low self-esteem, and suicidal ideation. 
Key variables of interest included food security status, employment, marital 
status, pre-existing health conditions, and perceptions of COVID-19-related 
community safety.

Results: The findings revealed significant mental health challenges among 
the participants, with 39.6% reporting symptoms of depression, 14.7% 
experiencing low self-esteem, and 4.2% expressing suicidal ideation. Food 
insecurity emerged as the most significant predictor of poor mental health, 
particularly for depression and suicidal ideation. Within the food-insecure 
group, individuals with pre-existing health conditions faced worsened 
mental health outcomes, while marital status served as a protective factor. 
Employment reduced the likelihood of depression by 2.8%, and perceptions 
of community safety during the COVID-19 pandemic were associated with a 
9.9% reduction in depression risk.

Conclusion: Food insecurity, particularly when coupled with pre-existing health 
vulnerabilities, is a critical risk factor for adverse mental health outcomes among 
working adults in Hawaiʻi. Employment and positive perceptions of community 
safety were identified as key protective factors. These findings highlight the 
urgent need for targeted interventions to improve food security and foster 
community trust and safety.
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1 Introduction

Mental health is a significant public health concern in the US, 
with clinical depression affecting over 18 million adults (or one in ten) 
in a given year, making it the leading cause of disability for young and 
middle-aged adults aged 15–44 (1). The relationship between 
depression, self-esteem, and suicide is complex, with depression 
negatively impacting self-esteem and low self-esteem contributing to 
the onset or worsening of depression, potentially leading to an 
increased risk of suicide. Approximately one person dies by suicide 
every 11 min in the US, with over 48,000 people dying each year due 
to the effects of depression (2). In addition to these statistics, the 
COVID-19 pandemic has had a significant impact on mental health, 
leading to increased stress, anxiety, depression, and other conditions, 
and these statistics are likely underreported (3).

This study is grounded in a theoretical framework that examines 
the intersection of social determinants and mental health outcomes. 
The World Health Organization recognizes socioeconomic factors—
categorized as “protective” or “risk” factors—as central to mental 
health. Protective factors include strong social support networks, job 
security, healthcare access, and healthy lifestyle choices. Conversely, 
risk factors such as unemployment, low income, social isolation, and 
food insecurity significantly contribute to poor mental health 
outcomes (4).

Several key studies inform this framework. For instance, the most 
prominent domains of social determinants of mental health as 
“employment,” “social support,” and “education,” were highlighted 
(4). More than half of the reviewed studies emphasize “financial 
hardship,” “housing,” and “demographics” as the social determinants 
of mental health. On the other hand, “safety/violence,” “housing,” 
“food insecurity,” and “employment” were identified as critical 
domains frequently correlated with mental health outcomes (5). 
Notably, a conceptual framework connecting social and cultural 
determinants of mental disorders to the Sustainable Development 
Goals (SDGs) was presented (6). This framework aligns closely with 
our study as it examines how SDG domains relate to the WHO 
Commission on the Social Determinants of Health, emphasizing the 
interplay between structural inequalities and mental health. The 
Commission on the Social Determinants of Health framework 
systematically incorporates three key components-the socio-political 
context, structural determinants and socioeconomic position, and 
intermediary determinants to identify the social determinants of 
health inequalities. The framework also shows how major 
determinants relate to each other and clarify the mechanisms by 
which social determinants generate the inequality in health and 
wellbeing (7).

In this study, we  investigated for the first time the social 
determinants and modifiers of mental health among Hawaiʻi adult 
residents at the end of the COVID-19 pandemic, drawing on a large 
dataset collected in 2022 of over 2,000 individuals. We examined how 
personal and demographic characteristics, socioeconomic status, 
chronic health conditions, trust in information sources (8–10), and 
perceptions of community safety influenced depression, low 

self-esteem, and suicidal ideation, while accounting for differences 
across sex, employment, and racial backgrounds.

This work uniquely addresses a gap in mental health research 
specific to Hawaiʻi, where limited literature has used data from the 
2008 and 2010 Hawaii Behavioral Risk Factor Surveillance System to 
study depression among Asian and Pacific Islander adults (11, 12). 
Our study significantly adds to the understanding of interactions 
between previously unaddressed protective and risk factors, such as 
food insecurity, trust in various information sources, community 
safety perceptions, and health conditions related to COVID-19 
including long-COVID on mental health, specifically depression, 
suicidal ideation, and self-esteem. Findings from this study aim to 
guide targeted interventions and preventive strategies, particularly for 
vulnerable and minority populations.

2 Materials and methods

2.1 Data collection

This study utilizes the infrastructure developed in partnership 
with the State of Hawaiʻi to gather data from 2,200 adult Hawaiʻi 
residents in May 2022 (baseline) and 1,630 participants in November 
2022 (follow-up survey). The research focused on adult individuals of 
working-age between 18 and 65 years old. We removed individuals 
with incomplete questionnaire responses, resulting in a sample size of 
2,270 observations to 1,430 unique respondents over the two survey 
periods. The surveys contained over 100 questions covering 
demographics, employment status, vaccination status, attitudes 
toward vaccination, mental health, and food insecurity among 
other data.

2.2 Ethics statement

The study was approved by the University of Hawaii Institutional 
Review Board under study number 2021–00989, and all participants 
gave informed consent. All methods were performed in accordance 
with relevant guidelines and regulations.

2.3 Metrics and variable criteria

In this study, measures of socioeconomic determinants included 
demographic characteristics, education level, employment status, 
household income per person, and food insecurity. Demographic 
characteristics included race, age, sex, and civil status. We  also 
included individual health outcomes and behaviors such as smoking 
and drinking, pre-existing health conditions, safety perception, and 
historical lingering effects from COVID-19. These metrics and those 
used in the empirical model are shown in Supplementary Table S1.

The metrics used in this study and the variables included in the 
empirical model are detailed in Supplementary Table S1. These 
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metrics include the specific cut-off points used to define the mental 
health outcomes—depression, low self-esteem, and suicidal ideation—
as binary variables. Each mental health symptom was coded as a 
binary variable, with a value of 1 indicating the presence of the 
symptom and 0 indicating its absence. The criteria for these binary 
classifications were established based on validated scales widely used 
in public health research. For example:

Depression was assessed using the Center for Epidemiological 
Studies Depression (CES-D) 10 item scale, with a score of greater than 
10 indicating the presence and high risk of depressive symptoms and 
coded as 1. This threshold is consistent with clinical guidelines for 
identifying individuals at risk of depression (13–16).

Low self-esteem was measured using the Rosenberg Self-Esteem 
Scale (17, 18), with a cut-off score of 15. The individuals are classified 
as low self-esteem with the score of 15 or less, and high or normal 
self-esteem with the score of above 15. The threshold is based on prior 
studies that validated its sensitivity and specificity for detecting low 
self-esteem (19, 20).

Suicidal ideation was identified through a single-item question 
validated in previous research, with affirmative responses coded as 1. 
This standardized question has been used in surveys by the Centers 
for Disease Control and Prevention, including the “Adolescent 
Behaviors and Experiences Survey” (21) and the “Youth Risk Behavior 
Survey” (22).

These thresholds were selected to align with established clinical 
and research standards in mental health assessment. By using these 
criteria, we ensured that the binary representation of mental health 
outcomes accurately reflects meaningful distinctions between affected 
and non-affected individuals.

Furthermore, all predictor variables in the regression models, such 
as food insecurity, employment status, and community safety 
perceptions, were coded based on established definitions and thresholds 
from the literature (23). For instance, food insecurity was categorized 
using the Department of Agriculture’s 6 Item Food Security Module, 
which produce a score between 0 and 6 (24, 25). A score of 3 or above 
indicates the marginal, low, or very low food security and was coded as 1.

This rigorous approach to variable definition and coding was 
informed by peer-reviewed literature to ensure comparability with 
existing research and to provide robust, clinically relevant insights into 
the socioeconomic determinants of mental health.

2.4 Methodology

This study evaluated three mental health symptoms: depression, 
low self-esteem, and suicidal ideation, represented as binary variables 
with 1 indicating presence and 0 indicating absence of each symptom. 
We employed parametric and non-parametric methods to analyze the 
impact of various social determinants and their correlations with 
mental health symptoms.

First, we used a probit model as the parametric method, specified 
by Equation 1:

 ikjt it k j t ikjtY Xβ η ρ ω ∈= + + + +
 (1)

where Yikjt represents the mental health symptom(s) of individual 
i, working in industry k and residing in county j at round t. The vector 

Xit includes individual-level characteristics, such as employment 
status, race, age, sex, civil status, long-COVID status, trust in official 
and unofficial information, community safety perceptions, and 
household factors (e.g., household size, income, food security). In 
addition, we controlled for fixed effects for the industry in which 
individuals work (𝜂k), the county of residence (𝜌j), and the time of data 
collection (𝜔t) (i.e., spring or fall 2022); the error term is 𝜖ikjt.

For robustness, we also applied a non-parametric approach—the 
conditional inference decision tree. This method visually partitions 
mental health conditions based on predictors by testing for 
independence between predictors and symptoms. The method is built 
by performing a significant test on the independence between the 
predictors and symptoms (26). In order to use the conditional inference 
decision tree approach, we first used clustering analysis to group the 
individuals with similar mental health symptoms into homogeneous 
groups (27). In particular, individuals were clustered based on their 
mental health profiles: (i) no mental health symptoms, (ii) depression 
symptoms only, (iii) depression and low self-esteem symptoms together, 
and (iv) all three symptoms (depression, low self-esteem, suicidal 
ideation); 96.4% of individuals in this cohort matched one of these four 
profiles. We then generated a CTREE tree-shaped probability map (R 
software). This tree diagram, with branches determined by multiplicity-
adjusted p-values based on Bonferroni’s criterion, illustrates the 
predictors’ non-linear effects on mental health symptoms (28).

3 Results

3.1 Descriptive statistics

Participants in this cohort study were recruited from four counties 
in Hawaiʻi, with the majority (70.9%) residing in Honolulu County, 
followed by Hawaiʻi County (15.1%), Maui County (8.9%), and Kauai 
County (4.8%) representative of the working-age state population 
18–65 years old. Table 1 provides a summary of participant characteristics.

Most participants (88.4%) were employed. Demographically, 
33.7% were male, with an average age of 45.4 years. Nearly 60% were 
married or living with a domestic partner, and the median education 
level was a bachelor’s degree. The cohort self-reported predominantly 
Asian (44.4%), followed by Caucasian (26.9%) and Native Hawaiian 
and Pacific Islander (19.5%), with 9.3% identifying as “other.”

In terms of health outcomes, 12.1% reported long-COVID, and 
51.5% did not report any chronic health conditions. Alcohol 
consumption was reported by 25, and 12.5% reported smoking. The 
average household size was four people, with 27% of participants 
experiencing food insecurity. Trust in information was higher for 
official sources (average score of 0.72) than for unofficial sources 
(average score of 0.58), and 61% felt safe or very safe in their community 
against COVID-19. Self-reported mental health assessments revealed 
that 39.6% experienced depressive or highly depressive symptoms, 
14.7% reported low self-esteem, and 4.2% reported suicidal ideation.

3.2 Main results

3.2.1 Employment and mental health
Our results demonstrated a positive association between 

employment and mental health. These findings are robust to different 
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model specifications that control for industry, survey round, and county 
fixed effects. Specifically, we found that compared to those who were 
unemployed, employed individuals were 2.8% less likely to experience 
depression [−0.028, p < 0.05; 95%CI = (−0.052; −0.004)], 6.8% less 
likely to experience low self-esteem [−0.068, p < 0.001; 
95%CI = (−0.081; −0.054)], and 2.5% less likely to report suicidal 
ideation [−0.025, p < 0.001; 95%CI = (−0.031; −0.019)]. 
Supplementary Figure S1 illustrates the difference in depression and 
self-esteem scores between employed and unemployed individuals, 
with unemployed individuals having significantly higher scores on 
depression and lower scores on self-esteem than their 
employed counterparts.

3.2.2 Sex and mental health
Our study supports previous reports of sex differences in 

depression. Men were 5.4% less likely to be depressed compared to 
women [−0.054, p < 0.001; 95%CI = (−0.075; −0.034)].

3.2.3 Civil status and mental health
Married individuals had better mental health than unmarried 

people. Specifically, being married decreased the likelihood of 
depression by 8.8% [−0.088, p < 0.001; 95%CI = (−0.103; −0.072)], 
low self-esteem by 9.6%[−0.096, p < 0.001; 95%CI = (−0.131; 
−0.060)], and suicidal ideation by 2.9% [−0.029, p < 0.001; 
95%CI = (−0.041; −0.018)].

3.2.4 Age and mental health
Within the cohort, older individuals were 0.3% [−0.003, p < 0.001; 

95%CI = (−0.004; −0.002)] less likely to have low self-esteem than 
younger individuals. Supplementary Figure S2 illustrates the mean 
scores of depression and self-esteem across different age groups and 
employment status. In this repeated cross-sectional analysis, 
we observed decreased levels of depression concomitant with increased 
self-esteem scores with age. As discussed above, unemployed individuals 
exhibited higher depression scores compared to employed individuals, 

TABLE 1 Descriptive statistics of the sampled population.

Variable Mean SD

Dependent variable

Depression 0.396 0.489

Low self-esteem 0.147 0.354

Suicidal ideation 0.042 0.201

Independent variable

Demographic characteristics

Employment 0.884 0.321

Male 0.337 0.473

Age 45.447 10.958

Married 0.598 0.490

Education 0.736 0.203

Race

 • Caucasian 0.269 0.443

 • Hawaiian and Pacific Islanders 0.195 0.396

 • Asian 0.444 0.497

 • Others 0.093 0.290

Health conditions

Long-COVID 0.121 0.326

Pre-existing health condition 0.515 0.500

Alcohol/Tobacco consumption

Smoking 0.119 0.323

Drinking 0.244 0.430

Household’s characteristics

Household income per person 1.686 1.183

Food insecurity 0.270 0.444

Trust

Official trust 0.725 0.223

Unofficial trust 0.575 0.207

Safety against COVID-19 0.613 0.487

N = 2,270
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while those that were employed tended to report higher self-esteem 
than those unemployed. Among the unemployed population, a 
U-shaped pattern of depression scores was evident, with individuals 
aged less than 29 and those aged 60 or above displaying lower depression 
scores than other age groups. The largest disparities in depression and 
self-esteem scores between the employed and unemployed were 
observed among people aged between 30 and 60 years old.

3.2.5 Race and mental health
Mental health conditions varied by race/ethnic group, with Native 

Hawaiian and Pacific Islander individuals reporting lower rates of 
depression by 6.8% [−0.068, p < 0.01; 95%CI = (−0.118; −0.017)] and 
lower rates of low self-esteem by 7.9% [−0.079, p  < 0.05; 
95%CI = (−0.152; −0.006)] compared to other races. Similarly, Asian 
individuals report lower rates of depression by 8.6% [−0.086, 
p < 0.001; 95%CI = (−0.130; −0.042)] than other race/ethnic groups. 
Conversely, Caucasians are more likely to experience suicidal ideation 
by 1.8% [0.018, p < 0.001; 95%CI = (0.008; 0.028)].

3.2.6 Long-COVID and mental health
Among those testing positive for COVID-19, 30% reported 

experiencing long-COVID-19. Individuals who experienced long-
COVID were more likely to report mental health issues, with those 
individuals being 8.7% more likely to experience depression [0.087, 
p  < 0.01; 95%CI = (0.020; 0.153)] compared to those without 
long-COVID.

3.2.7 Chronic health conditions and mental 
health

Individuals without chronic health conditions were 12.8% less 
likely to report depressive symptoms [−0.128, p  < 0.001; 

95%CI = (−0.165; −0.091)], low self-esteem by 8.7% [−0.087, 
p < 0.001; 95%CI = (−0.098; −0.076)] and suicidal ideation by 4.8% 
[−0.048, p < 0.001; 95%CI = (−0.059; −0.037)] compared to those 
with chronic health conditions.

3.2.8 Cigarette Smoking, drinking and mental 
health

Our findings indicated that alcohol consumption had little impact 
on mental health, with the exception of depression. Drinking was 
associated with a 4.3% increase in the probability of depression [0.043, 
p < 0.01; 95%CI = (0.012; 0.073)]. In contrast, smoking was strongly 
linked to mental health conditions. Compared to non-smokers, smokers 
had a 5.1% [0.051, p < 0.01; 95%CI = (0.019; 0.083)] higher probability 
of depression, a 5.2% [0.052, p < 0.01; 95%CI = (0.018; 0.086)] greater 
likelihood of low self-esteem, and a 1.8% [0.018, p  < 0.05; 
95%CI = (0.003; 0.032)] higher probability of suicidal ideation.

3.2.9 Food insecurity, household income per 
person, and mental health

Individuals experiencing food insecurity were at a greater risk of 
experiencing mental health conditions. Specifically, they had a 20.9% 
[0.209, p  < 0.001; 95%CI = (0.180; 0.239)] higher likelihood of 
depressive symptoms, a 7.4% [0.074, p < 0.001; 95%CI = (0.063; 0.085)] 
higher probability of low self-esteem, and a 3.4% [0.034, p < 0.001; 
95%CI = (0.021; 0.048)] higher likelihood of suicidal ideation. We did 
not observe a significant statistical association between household 
income per person and mental health metrics (Figure 1).

3.2.10 Trust and mental health
Regarding the relationship between trust and mental health, 

we found that both trust in unofficial and trust in official information 

FIGURE 1

The graphs depict the marginal effect of social determinants on mental health outcomes (Depression, Low Self-esteem and Suicidal ideation). Full 
results of the regressions are in Supplementary Table S2 (N = 2,270). The threshold of 0 is the red vertical lines, the negative marginal effects are the left 
bars while the positive marginal effects are the right bars of the threshold. Red stars indicate statistical significance at *p < 0.05, **p < 0.01, ***p < 0.001.
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have an inverse correlation with components of mental health. 
Specifically, trust in unofficial information was associated with a 7.4% 
[−0.074, p  < 0.05; 95%CI = (−0.147; −0.002)] decrease in the 
probability of having depressive symptoms, and a 4.5% [−0.045, 
p < 0.001; 95%CI = (−0.058; −0.032)] decrease in the probability of 
reporting suicidal ideation. Trust in official information (i.e., doctors, 
healthcare providers, news on radio, TV, and governments) was 
associated with a 7.4% [−0.074, p < 0.001; 95%CI = (−0.093; −0.055)] 
decrease in the probability of low self-esteem.

3.2.11 Neighborhood safety perceptions and 
mental health

Individuals who feel “safe” and “very safe” in their community 
were less likely to experience mental health issues. Safety perceptions 
regarding COVID-19 in the community reduced the probability of 
depressive symptoms by 9.9% [−0.099, p < 0.001; 95%CI = (−0.128; 
−0.070)].

3.3 Robustness check

From clustering of behaviors analysis, we found that three mental 
health issues were significantly associated with each other, such that 
having one mental health issue was correlated with increasing the 
probability of having another mental health issue. In our cohort, 95% 
of individuals who reported suicidal ideation also experienced low 
self-esteem and depression Table  2. By using the non-parametric 
Chi-square test of independence (29), we found that mental health 
issues were mutually dependent on one another in the baseline 
sample. People who reported low self-esteem were also more likely to 
have reported depressive symptoms [ ( )2 1 218.76χ = , p = 0.000] and 
people who reported suicidal ideation were more likely to have 
reported depressive symptoms [ ( )2 1 88.21χ = , p = 0.000]. Individuals 
who reported having low self-esteem were also more likely to report 
suicidal ideation [ ( )2 1 114.8χ = , p = 0.000].

We further analyzed the association between predictors and 
mental health conditions in the clustering sample by using a 
non-parametric approach of conditional inference trees (26). In 
conditional inference trees, only predictors that are statistically 
significant with p-values greater than 0.05 are displayed. Therefore, 
this method is informative and better at determining the true effect of 

the predictors. In particular, from the clustering sample of mental 
health conditions, we only focused on four dominant groups: A-None 
of the mental health symptoms (58.24%), B-One symptom 
(depression) (25.37%), C-Two symptoms (depression and low self-
esteem) (10.26%), and D- Three symptoms (depression, low self-
esteem, and suicidal ideation) (2.47%).

The results of conditional inference decision tree analysis are 
illustrated in Figure  2. Consistent with our probit estimation, 
participants who reported having food insecurity, pre-existing health 
conditions, long COVID, feeling unsafe in their community, and being 
unemployed have a higher probability of reporting mental health issues. 
Participants who are food insecure are more likely to have mental health 
issues than food-secure people. Asian people who are food secure, are 
married or living with their partners, and feel safe in their community 
are less likely to report mental health symptoms. Eighty-four percent of 
these people are classified into none of the symptoms group, and 13% 
of these individuals are in the group of one symptom (node 11). By 
contrast, non-Asian unemployed people aged 47 years old who are food 
insecure and have pre-existing health conditions are more likely to have 
mental health symptoms. Forty-five percent of these individuals are 
classified in the one-symptom group and 55% of them are in a three-
symptom group (node 25). The absence of pre-existing health 
conditions and feeling safe in the community are considered as 
protectors of the food-insecure people (node 17).

4 Discussion

This study provides the most comprehensive analysis to date of the 
determinants of mental health—namely, depression, low self-esteem, 
and suicidal ideation—among adults in Hawaiʻi. By leveraging a large 
and diverse dataset, the study offers valuable insights into the complex 
relationships between socioeconomic factors and mental health 
outcomes. It uniquely addresses the challenges faced by Hawaiʻi’s 
multicultural population, providing critical information on how food 
insecurity, employment, race, and chronic health conditions intersect 
to influence mental wellbeing.

One of the study’s key strengths is its dual methodological approach, 
combining parametric and non-parametric analysis to uncover linear 
and non-linear patterns. Additionally, the focus on protective factors, 
such as employment and community safety perceptions, alongside risk 
factors like food insecurity, allows for a balanced understanding of 

TABLE 2 Clustering of mental health outcomes and we note that 96.6% of observations fall in categories A-0, B-1, C-2 or D-3 (bold rows), and were 
used for the non-parametric approach, the conditional inference decision tree.

Round 1 (N = 1,411) Round 2 (N = 859)

Symptom Dep LSE Suicide Frequency Percentage Frequency Percentage

D-3 Y Y Y 42 2.98% 14 1.63%

2 Y N Y 29 2.06% 5 0.58%

C-2 Y Y N 145 10.28% 88 10.24%

2 N Y Y 2 0.14% 0 0.00%

B-1 Y N N 373 26.44% 203 23.63%

1 N N Y 3 0.21% 1 0.12%

1 N Y N 24 1.70% 19 2.21%

A-0 N N N 793 56.20% 529 61.58%
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mental health vulnerabilities and resilience. The findings are timely, 
reflecting the post-COVID-19 context, offering actionable insights for 
policies and interventions to improve mental health outcomes in 
Hawaiʻi’s unique population. These strengths underscore the study’s 
importance as a resource for guiding targeted, community-centered 
strategies to address mental health disparities.

4.1 Food insecurity and mental health

Our findings reveal that food insecurity is a primary driver of 
mental health challenges, with strong associations across depression, 
low self-esteem, and suicidal ideation. Food insecurity was particularly 
impactful among unemployed individuals, where it exacerbated mental 
health disparities. Employment offered a strong protective factor only 
for those experiencing food insecurity, associated with lower depression 
rates, higher self-esteem, and reduced suicidal ideation. Additionally, 
food-insecure individuals reported a heightened negative impact of 
alcohol consumption on depression and self-esteem, further 
underscoring the vulnerability of this group. These results suggest that 
addressing food insecurity could yield substantial mental health benefits 
across multiple population segments in Hawaiʻi.

4.2 Employment and mental health

Our study supports prior research linking employment to 
improved mental health outcomes (30–36). Employment was 

associated with lower symptoms of depression, suicidal ideation, and 
higher self-esteem. Interestingly, employment also modified the effects 
of other risk factors: employed individuals facing food insecurity or 
chronic health conditions had fewer mental health symptoms than 
their unemployed counterparts. The disparities between employed 
and unemployed adults, especially those aged 30 to 60, are 
pronounced, suggesting that employment not only offers direct mental 
health benefits but also buffers against other socioeconomic challenges.

4.3 Sex differences in mental health

Significant sex differences emerged in mental health outcomes, 
with women reporting higher rates of depression but lower instances 
of suicidal ideation compared to men. This aligns with previous 
findings that stressors such as family responsibilities, multiple roles, 
and potential discrimination may contribute to depressive symptoms 
among women (37). Employment and supportive social networks 
appeared particularly beneficial for women, correlating with improved 
mental health and higher self-esteem (38, 39).

4.4 Race/ethnicity and mental health

Mental health disparities across racial and ethnic groups reflected 
complex sociocultural influences (40). Asian participants reported 
lower depressive symptoms compared to Caucasians, Native 
Hawaiians, and Pacific Islanders (41). Food insecurity significantly 

FIGURE 2

The graph depicts the decision tree for classifying the number of mental health outcomes with a statistical significance level of 5%. Each node provides 
the information of node size indicated by the number of observations and the probability of mental health symptoms. Only nodes with the variables 
satisfying the statistical significance level of 5% are included in the tree. The outcomes are described in color categories (green- none of mental health 
symptoms), orange- one symptom (depression), purple- two symptoms (depression + low self-esteem), red-three symptoms (depression + low self-
esteem + suicidal ideation). The y-axis is the frequency (probability) of the mental health outcomes. The determinants and modifiers found in this tree 
are robust to other statistical significance levels, including 10 and 1% (see more details in Supplementary Figures S3A,B).
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increased depression and suicidal ideation across all racial groups. 
Notably, trust in official information sources was particularly 
protective against depression and low self-esteem among Caucasians, 
suggesting that interventions promoting trustworthy information may 
help reduce mental health risks in specific demographics.

4.5 Civil status and mental health

Consistent with existing literature, our results show that marriage 
or long-term partnership is associated with improved mental health 
outcomes, likely due to increased psychological, social, and economic 
resources (42, 43). This protective effect was evident across both 
depression and self-esteem metrics, emphasizing the value of stable 
relationships for mental health resilience (44).

4.6 Trust and mental health

Our study examined trust in both official and unofficial 
information sources as potential mental health determinants using 
validated instruments for Hawaii’s populations (8–10). Both types of 
trust correlated with lower rates of depression, higher self-esteem, and 
decreased suicidal ideation. These findings reinforce the importance 
of trust as a supportive factor for mental health, suggesting that 
fostering reliable information channels may be beneficial in alleviating 
mental health symptoms (45–49).

4.7 Long-COVID, safety perception against 
COVID-19 and mental health

COVID-19-related variables, including long-COVID and 
perceptions of community safety, were also significant. Individuals 
with long-COVID reported higher depression and suicidal ideation, 
consistent with findings on the extended impact of chronic symptoms 
on mental wellbeing. Conversely, feeling safe in the community was 
associated with fewer depressive symptoms, higher self-esteem, and 
lower suicidal ideation. This protective association aligns with research 
on community safety, indicating that a stable and safe environment 
mitigates mental health risks, particularly in uncertain times (50, 51).

4.8 Limitations

This study has several limitations. First, self-reported survey data 
may underrepresent depressive symptoms, suicidal ideation, and 
behaviors like substance use due to social stigma, introducing potential 
bias. These self-reports differ from clinically-administered diagnoses, 
which may warrant further study to confirm consistency. Second, the 
study lacks detailed data on factors like financial hardship, coping 
strategies, and emotional intelligence that could influence mental 
health outcomes. Third, the sample size was limited to adults 18–65 and 
may not represent the State of Hawaii. Finally, although the conditional 
inference decision tree model has reasonable precision to detect 
complex associations between social determinants and mental health, 
some subtle effects would be neglected because of the stopping rules 
and the pruning procedures. Despite these limitations, this study offers 

valuable insights into how social determinants impact mental health in 
Hawaiʻi’s adult population, which may inform the development of 
targeted interventions to improve mental health outcomes.

5 Conclusion

This study highlights the profound influence of socioeconomic 
factors on mental health, with food insecurity emerging as the 
most critical risk factor for depression, low self-esteem, and 
suicidal ideation among working adults in Hawaiʻi. The interplay 
between food insecurity and pre-existing health conditions 
exacerbates mental health vulnerabilities, underscoring the urgent 
need for interventions to alleviate food insecurity and address 
associated challenges. At the same time, employment and positive 
perceptions of community safety were identified as key protective 
factors, suggesting that efforts to enhance job security and foster a 
sense of safety within communities can play a vital role in 
improving mental wellbeing.

These findings provide actionable insights for policymakers, 
healthcare providers, and community organizations aiming to reduce 
mental health disparities. By addressing food insecurity and bolstering 
protective factors like employment and community safety perceptions, 
targeted interventions can promote resilience and improve outcomes 
for Hawaiʻi’s diverse population. Future research should build on these 
insights by exploring long-term impacts and tailoring strategies to 
specific subpopulations, ensuring that solutions are both equitable and 
sustainable. This study serves as a foundation for creating community-
centered policies and programs that address the root causes of mental 
health challenges and promote holistic wellbeing.
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