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Abstract 

 

Introduction: Reports of mental health issues increased nationally in the USA 
during the COVID-19 pandemic, often attributed to the effects of quarantine, 
isolation, and restriction of travel. Given that Hawaiʻi State’s population is 

unique in its largely ethnic minority population, geographic isolation, and 
economic dependence on tourism, it is important to document if similar mental 

health outcomes have occurred during the beginning of the COVID-19 pandemic.  
 
Methods: This study compares Hawaiʻi’s rates of depression using data from the 

National Center for Health Statistics collected in 2020 and the Hawaiʻi 
Behavioral Risk Factor Surveillance System collected in 2016.  
 

Results: Hawaiʻi’s rate of depression, like the rest of the nation, increased 
significantly during the first wave. A chi-square test of independence was 

conducted, and the results were significant, χ2 (1, n = 20,261.42) = 582.48, p < 
.001. Before COVID-19, typical rates of depression were at 11.03%, 95% CI 

[10.51%, 11.55%]. During the COVID-19 pandemic, reports of depression 
increased to 24.23%, 95% CI [23.16%, 25.31%]. 
 

Conclusion: Depressive symptoms doubled during the early stages of the 
pandemic in Hawaiʻi. Evidence-based strategies should be developed now to help 
prevent future possible mental health related issues that are attributable to 

pandemic related safety protocols.  
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Introduction 

 
The impact of Coronavirus Disease 2019 (COVID-19) on the health and safety of 

the world has been lasting, and many issues may become even more apparent 
as time goes on. As the pandemic evolves, researchers can observe and document 
issues, such as COVID-19’s higher mortality rate for African American, Latinx, 

and Indigenous groups (Tai et al., 2021); greater risks and infection in the Native 
Hawaiian and Pacific Islander (NHPI) communities (Kaholokula et al., 2020); and 
its negative impact on the mental health of US communities (Twenge et al., 

2020). Understanding and documenting the repercussions of pandemics is 
important in helping to prepare and plan for future health crises and pandemics. 

Additionally, the world is in a unique position to be able to better understand 
the relationship between certain environmental and social factors and those 
restrictions involved in helping limit the spread of COVID-19.  

 
Hawaiʻi is composed of 8 major islands in relative isolation in the Pacific Ocean. 

Hawaiʻi has an ethnically and culturally diverse population, with no one group 
representing a clear majority (US Census Bureau, 2020). The variety of ethnic 
groups in Hawai’i consists of Asian, Multiracial, White, Hispanic, and NHPI, with 

over 21% of its population age 60 or older (US Census Bureau, 2020). 
Additionally, Hawaiʻi’s population consists of many multigenerational 
households (Peterkin, 2017), where a family composed of many generations and 

of multiple ages can live in very modest spaces. Many people in Hawaiʻi are 
dependent on the tourism industry, which necessitates that visitors from other 

states and countries travel to Hawaiʻi and shop (Terrell, 2021).  
 
At the onset of the COVID-19 pandemic, physical distancing, reduction in travel, 

and minimizing large gatherings were implemented in various states (CDC, 
2021). Reducing shared spaces and movement has been used to mitigate the 
spread of contagious diseases in various places. For example, in Europe during 

the 14th century, effective mitigation and spreading of the plague was achieved 
through quarantine (CDC, 2012). In the US, the yellow-fever epidemic resulted 

in the creation of the 1878 National Quarantine Act (Michael, 2011). At various 
points throughout the waves of COVID-19, Hawaiʻi implemented similar 
strategies of containment. A stay-at-home order was implemented on March 25, 

2020 in Hawaiʻi, and by mid-May, transmission was minimal to zero (Disease 
Outbreak Control Division, 2021).  

 
Quarantine and isolation are used to prevent infection and spread of infectious 
disease, which can protect physical health; however, it is also important to 

consider the impact of these measures on mental health. Previous studies have 
shown that people who have quarantined to prevent outbreaks of infectious 
disease have reported deleterious impacts on mental health. In 2003, the Severe 

Acute Respiratory Syndrome (SARS) outbreak in Canada, found an increase in 
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post-traumatic stress disorder (PTSD) symptoms among healthcare providers 
who had to quarantine and isolate (Reynolds et al., 2008). Similarly, symptoms 

of post-traumatic stress disorder (PTSD) were found in 30% of children and 25% 
of parents of children who had to undergo isolation or quarantine to prevent 

spread of disease (Sprang & Sillman, 2013). Other symptoms of psychological 
distress, such as anxiety and experiences of anger, were exacerbated for adults 
who were isolated during the Middle East Respiratory Syndrome (MERS) 

epidemic (Jeong et al. 2016). Several researchers have predicted increases in 
anxiety, depression, and suicide related to COVID-19 and the measures intended 
to stop its spread (Pfefferbaum & North, 2016; Reger et al., 2020). Recent 

research has demonstrated that adults in the US from April to May of 2020 were 
three times more likely to screen positive for depressive disorders and/or anxiety 

disorders than they were in 2019 (Twenge et al. 2020). The impact of quarantine 
and isolation on mental health issues is important to document and this 
evidence may be useful in informing policy-makers, clinicians, and mental health 

practitioners about potential mental health outcomes associated with pandemic 
measures.  

 
Hawaiʻi may also face unique challenges when it comes to pandemics in general. 
As previously stated, the current economy of Hawaiʻi is largely tourist driven, 

with families accustomed to sharing modest spaces to meet the high cost of 
living. Quarantine and isolation measures naturally require minimizing distance 
and travel, and thus implementing these methods during pandemics in Hawaiʻi 

will likely be challenging. Exacerbating the issue is that access to mental health 
resources in Hawaiʻi is often limited. Access to care as measured by Mental 

Health America (2022) demonstrates that in relation to the rest of the nation, 
Hawaiʻi ranks 19th in the nation in access to mental health services. Before the 
pandemic, the supply of qualified mental health practitioners was not sufficient 

to meet the demand in Hawaiʻi (Aronson & Withy, 2017). Additionally, rural areas 
in Hawaiʻi have traditionally been underserved by mental health practitioners 
(Levin, 2010). Given the ethnically diverse population of Hawaiʻi, any mental 

health treatments may also require that mental health practitioners be both 
culturally sensitive and fluent in understanding the unique issues surrounding 

Hawaiʻi (Chan & Wong, 2004). Given that studies have estimated that limiting 
social gatherings may increase COVID-19 related mental health issues, it is 
important to investigate whether Hawaiʻi has also seen a comparable increase in 

mental health issues (Pfefferbaum & North, 2016; Reger et al. 2020). To this end, 
the authors review general trends of depression in Hawaiʻi and investigate the 

impact COVID-19 and pandemic related social restraints have had on these 
mental health issues at the beginning of the COVID-19 pandemic. This targeted 
review may expand and bolster research regarding pandemic related mental 

health issues, helping to inform decision-making policies that can minimize 
harm to the mental well-being of impacted individuals. It is especially important 
to focus attention at the beginning of the pandemic, as that is the time in which 

many health and safety protocols are initiated and constructed. Data regarding 
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the possible increase in mental health illness should be considered when 
constructing such policies in Hawai’i.  

Methods 

Pre-COVID-19 - 2011-2014 Measure of Depression in Hawaii 
 

The Hawaiʻi Behavioral Risk Factor Surveillance System (HBRFSS, 2021) asked 
respondents, “Have you ever been told you had a depressive disorder?” each year 
from 2011-2014. This survey used the Disproportionate Stratified Sample (DSS) 

method to randomly select landline-based telephone numbers of people living in 
Hawaiʻi. We accessed these data via the Hawaii Health Data Warehouse (2021). 
 

During-COVID-19 - 2020 Measure of Depression in Hawaii 
 

The National Center for Health Statistics (NCHS, 2021) partnered with the 
Census Bureau to deploy the Household Pulse Survey in 2020 (CDC Pulse). This 
20-minute online survey included the Patient Health Questionnaire (PHQ-2; 

Kroenke et al, 2003), a two-item measure of depression. The PHQ-2 asks, “Over 
the last 2 weeks, how often have you been bothered by the following problems?” 

This was modified in the CDC Pulse questionnaire to ask, “Over the last 7 
days,…” (emphasis added). The problems listed were, “Little interest or pleasure 
in doing things,” and, “Feeling down, depressed or hopeless.” The possible 

responses and scores were, “Not at all,” (0) “Several days,” (+1) “More than half 
the days,” (+2) and “Nearly every day” (+3). The scores for the two questions were 
summed, and in the CDC Pulse data, the percentage of scores that summed to 

3 or more were reported. A score of 3 or more on the PHQ-2 is considered an 
optimal cut off point for screening for depression (Kroenke et al, 2003).  We 

accessed the data for the state of Hawaii at 19 time points (see Figures 1 & 2) 
over seven months after the onset of the COVID-19 pandemic, April 23 – 
November 23, 2020, via the CDC website (Centers for Disease Control, 2022). 

This timeline was chosen to spotlight the impact on mental health that can occur 
when pandemic protocols are first implemented. 

 
Analytic Approach 
 

Depression prevalence estimates (i.e., proportions) with 95% confidence intervals 
at each time point are displayed in Figure 1. We computed overall Pre-COVID-
19 and during COVID-19 depression prevalence estimates, and then conducted 

a chi-square test to examine whether depression prevalence has increased. 
Neither the HBRFSS (2021) nor the CDC Pulse (2022) data appear to report 

sample size directly. At the time of this analysis, the data were collected at the 
state level. They did, however, report 95% confidence intervals. Sample size was 
inferred from the confidence intervals in the HBRFSS (2021) data using the Wald 

method (Agresti & Coull, 1998). Because the HBRFSS (2021) did not specify how 
95% confidence intervals were computed, the more common Wald method was 
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utilized to infer sample sizes. Parker et al. (2017), however, specify that 95% 
confidence intervals in the CDC (2022) data were computed using the Clopper-

Pearson method. For those data, therefore, that same method was used to infer 
sample sizes from the reported confidence intervals All analyses were completed 

using R (R Core Team, 2021). 
 

Table 1. Sample size estimates of those who were diagnosed Pre-COVID-19 vs. 
During COVID-19 using the Wald Method. Percentages are in parentheses. 

 

Depression Pre-COVID-19 During COVID-19 

Yes 1562.345 (11.03%) 1478.124 (24.23%) 

No 12599.367 (88.97%) 4621.587 (75.77%) 

Surveillance System. CDC = Centers for Disease Control. Error bars represent 
95% confidence intervals of the proportions.   

 
This study used the question from the HBRFSS, “Have you ever been told you 

had a depressive disorder?” (emphasis added) to measure depression before the 
COVID-19 pandemic. As administered in the CDC Pulse survey, the PHQ-2 
examines indicators of a depressive disorder in the past week. Because the 

HBRFSS measures depression for a longer duration than the past week, 
estimates from the HBRFSS should be greater in a population than estimates 
from the CDC Pulse survey. Nevertheless, we use the values from the HBRFSS 

to estimate a base rate of depressive disorders in Hawai‘i. We realize that there 
is a limitation to comparing data regarding having a diagnosis of depression ever 

(HBRFSS) with the current PHQ-2 data which measures depressive symptoms 
currently (CDC Pulse survey). These types of depression are not equivalent; 
however, percentage differences may provide indication of a trend, especially at 

this early phase of the COVID-19 pandemic.  

Results/Discussion 

Prevalence estimates and sample sizes of depression Pre-COVID-19 and During 

COVID-19 are reported in Table 1. From these estimates, a chi-square test of 
independence was conducted, and the results were significant, χ2 (1, n = 20, 
261.42) = 582.48, p < .001. Before COVID-19, typical rates of depression were at 

11.03%, 95% CI [10.51%, 11.55%]. During COVID-19 reports of depression 
increased to 24.23%, 95% CI [23.16%, 25.31%]. Figure 2 provides a more refined 

illustration of the depression or psychological distress rates in Hawai’i before the 
pandemic and at specific timepoints after the pandemic began. With Figure 2, it 
is clear that the rise in depressive symptoms was sharp and steady throughout 

the first wave of the pandemic.  
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Figure 1 Depression Prevalence (i.e., Proportion) in Hawaii from 2011-2014 to 
2020. Note. HBRFSS = Hawaii Behavioral Risk Factor  

 
 
 

 

Figure 2.  Depression Prevalence (i.e., Proportion) in Hawaii over all available 

time points. Note. HBRFSS = Hawaii Behavioral Risk Factor Surveillance System. 
CDC = Centers for Disease Control. Error bars represent 95% confidence 

intervals of the proportions.   
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This current study has demonstrated that depressive symptoms doubled in 
Hawaiʻi at the early stages of the COVID-19 pandemic. This aligns with other 

studies that have shown a similar trend across the continental US during the 
beginning of COVID-19 pandemic when quarantine and lock-down measures 

were also instigated (Twenge & Joiner, 2020). Although the results are only taken 
from samples of those who responded to the respective surveys and extrapolation 
of these results to the general population should be approached conservatively, 

one could estimate that depressive symptoms are likely to rise or increase during 
times of quarantine and isolation in Hawaiʻi. 
 

Limitations 
 

Our results are limited by estimating sample sizes, as neither the Hawaiʻi 
Behavioral Risk Factor Surveillance System (HBRFSS, 2021) nor the CDC Pulse 

(2022) data appear to report sample size directly, nor specific demographics at 

the time of collection. At the time of the analysis, the ability to obtain more 
specific data was unavailable and we recognize that online data dashboards and 

websites are updated routinely to allow for such changes. A recent study looking 
at similar data from Hawaiʻi over several waves has concluded that there is a 
similar increase in mental health issues in Hawaiʻi (Zhang et al, 2021). This 

current study’s emphasis was at the first wave of the pandemic and both studies 
concur that significant mental distress is evident at the initial impact in Hawaiʻi. 
This may reflect a broad reaction to sudden social and lifestyle changes initiated 

by pandemic protocols, health impacts of the virus, and fear of contraction. 
Hawaiʻi has significant cultural and geographical considerations that may foster 

more health concerns for its population.   
 
Conclusion 

 
The long-term impact of these increased symptoms of depression is still not 
completely clear. As stated previously, isolation and quarantine measures can 

have deleterious impacts on mental health (Soon et al. 2013; Gammon, 1998). 
Given that Hawaiʻi has a unique geographical, cultural, and economic place in 

the world, it is important to consider effective mitigation efforts to control for any 
negative mental health impacts that future pandemics may entail. Recent 
advancements in telehealth interventions may address issues regarding access 

to mental health providers that involve minimal physical requirements and can 
help reach people in rural areas and neighboring islands of Hawaiʻi (Grist et al. 

2017; Grist et al. 2019). Future studies and research should explore the 
effectiveness of implementing such strategies to improve mental health 
outcomes, especially during infectious disease outbreaks.  

 
The rise in depressive symptoms in Hawaiʻi is likely to be attributable to many 
factors, and individual and cultural differences should be considered. For 

example, Zhang and colleagues (2021) found that Asians in Hawaiʻi were likely 
to show the lowest rise in mental health issues. Ehsan et al. (2019) found that 
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social support, social networks, and interpersonal relationships are all essential 
components in predicting health outcomes. A better understanding of cultural 

and individual level differences in social support may allow for targeted support 
and more efficient use of resources to mitigate mental health problems.  

 
Finally, a better awareness of the mental health issues that are faced during 
isolation and quarantine can reduce stigma surrounding mental health issues 

and help promote preventative care and resiliency training (Wainberg et al. 
2017). Co-occurring infectious disease and mental health issues may negatively 
impact health outcomes and overwhelm a health system that, especially during 

a pandemic, may be already strained (Supady et al. 2021). It is recommended 
that future research and health policies include psychosocial preparedness 

guidelines and consider mental health issues to help mitigate the negative health 
impacts of future pandemics.  
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