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Abstract

Background: The global COVID-19 pandemic disproportionately affected Asian Americans and Pacific Islanders (AAPIs) and
revealed significant health disparities with reports of increased discrimination and xenophobia. Among AAPIs, the pandemic
exacerbated their social, linguistic, and geographic isolation. Social support may be especially important for AAPIs given the
salience of collectivism as a cultural value. Another mechanism for support among AAPIs was technology use, asit is generally
widespread among this population. However, older adults may not perceive the same benefits.

Objective: We examined social support and technology use and their relationships with mental and physical health outcomes
through the COVID-19 pandemic among AAPIs.

Methods: Datawere drawn from the COVID-19 Effects on the Mental and Physical Health of AAPI Survey Study (COMPASS)
for the time period of October 2020 to February 2021. COMPASS was a cross-sectional, multilingual, national survey conducted
online, by phone, and in person with AAPI adults who were >18 years of age, in collaboration with academic and community
partners in the United States. Data were analyzed using multivariable linear regression using the outcome variables of mental
and physical health with various predictors such as socia support and technology use. We tested for interactions specific to age
and ethnicity.

Results: Among 4631 AAPIs (mean age 45.9, SD 16.3 years; 2992/4631, 63.1% female), we found that (1) increased social
support was associated with better physical health, (2) total social support was positively associated with better mental health,
(3) higher technology use was associated with poorer mental health and inversely associated with poorer physical health, (4) the
association of technology use with mental health was weaker among those with low social support (vs those with high social
support), (5) adults younger than 60 years old (vs =60 years old) were more negatively affected with social support and mental
health, and (6) Korean Americans appeared to be a high-risk group for poor physical health with increased technology use.

Conclusions: Our paper identified mental and physical health needs along with supportive therapies observed among AAPIs
during the pandemic. Future research on how social support can be leveraged, especially among AAPIs younger than 60 years
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old, and how various types of technology are being utilized are important to guide the recovery efforts to address both mental
and physical disparities across communities as aresult of the COVID-19 pandemic.

(JMIR Public Health Surveill 2023;9:€35748) doi: 10.2196/35748
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Introduction

The COVID-19 pandemic has had widespread health, social,
and economic implications that the world has not experienced
in modern history. Asian Americans and Pacific Islanders
(AAPIs) arethe most rapidly growing and heterogeneousracial
group in the United States, with very limited research
participation [1-3]. It has been brought to the forefront that
significant health disparities, socioeconomic inequalities, and
discrimination and xenophobia exist for AAPIs, both prior to
and due to COVID-19 [4-6]. As a result of policies (eg,
shelter-in-place [SIF], social distancing) that wereimplemented,
persons and communities of color and those who are socially
and technologically isolated were among the most vulnerable
interms of the adverse effectsof COVID-19[7,8]. Older AAPIs
are especidly vulnerable and more likely to be
disproportionately affected by COVID-19 policiesdueto higher
rates of poverty, lower educational attainment, limited English
proficiency [9], and less accessto digital technology [9,10] (eg,
internet) or lower digital literacy [11], which has been anintegral
tool for social, educational, and health purposes during this
pandemic [12].

The pandemic has exacerbated the social, linguistic, and
geographicisolation of AAPIs[13-15]. Social isolation and the
need for support are prevalent among older AAPIs whose
English language proficiency islimited. Social support may be
especially relevant for AAPIsgiven the salience of collectivism
as a cultural value. Research has shown that having social
connections and supportive resources can buffer the effects of
social isolation and is a strong determinant of health and
well-being [13,16]. Having emotional support lowersthe adverse
effects of stress, increases emotions that are positive, and
decreasesthe duration and intensity of emotionsthat are negative
[17]. Studies have shown the positive buffering effects of social
support on health and well-being in AAPIs for culture and
ethnicity-related stressors (eg, discrimination) [18,19].

The use of digital technology became a necessity to
communicate and sustain daily activities during the COVID-19
pandemic [20,21]. Digital technology refers to a smartphone,
computer, internet service, tablet, and television with cable.
English-speaking Asian Americans had the highest technology
adoption rates in the United States compared with other racial
groups, with 62% of Asian Americans having access to an
internet-connecting device such asarouter (compared with 47%
of Whites, 48% of Blacks, and 45% of Hispanics) and 97%
owning a smartphone [22]. Although smartphone ownership
and internet use have grown in popularity over the past decade,
with the largest adoption rates among older adults, research is
still lacking among older AAPIs, specifically those who have

https://publichealth.jmir.org/2023/1/e35748

limited English or digital literacy and may have wide variations
inincome.

SIP and social distancing made the use of digital technology
crucial for numerous reasons, ranging from health maintenance
to social support to information gathering. Social media, for
example, can provide individuals with opportunities for
widening social circles, maintaining socia ties, and increasing
feelings of inclusion [23,24]. In examining digital technology,
it is imperative to consider the ways in which technology is
utilized, as different digital technology uses have different
effects on mental and physical health. Nonpassive use of social
media, such as interacting with others and posting online, is
related with better well-being through social support [25,26].
On the other hand, passive use of digital technology, such as
surfing the web, reading the news, and watching movies, is
typically related to poorer well-being, asthese activitiesrequire
no interactions between people [27]. Additionally, consistent
use of technology can create unhealthy habits (such as
psychological dependence and addiction to technology use),
which have been associated with higher perceived socia
isolation [28]. As aresult of the pandemic, the use of digital
technology became the only source of connection and social
support available for many [29]. People have transitioned to
Zoom and other video conferencing servicesfor both work and
maintaining personal relationships [30]. Patients have utilized
telemedicine more than ever to receive care via phone or video
[31,32].

The COVID-19 pandemic has greatly driven technology’srole
as a source of social support [33-35]. For older adults, the use
of digital technology has facilitated access to health resources,
with the percentage of older adults who had ever participated
in atelehealth visit rising sharply from 4% in 2019 to 30% in
2020[36]. Similarly, the use of information and communication
technology among older adults has facilitated different levels
of social support such as making connections and emotional
support [37]. Despite these findings, there is alack of research
onhow AAPIs, aswell asolder AAPIs, utilizedigital technology
asaform of social support as abuffering effect alongside stress
and isolation.

Given the importance of social support and technology use in
the era of a global COVID-19 pandemic, we sought to collect
datain anational survey (COVID-19 Effects on the Mental and
Physical Health of Asian Americans and Pecific Islanders
Survey Study [COMPASS]) that represent the experiences of
AAPIs. The objective of this paper was to examine socia
support and use of digital technology and their associationswith
mental and physical health during the COVID-19 pandemic
among AAPIs. This study sought to inform mental health
providers, public health officials, and community partners about
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the role of social support in mental and physical health during
the pandemic as well as the impact of the increased use of
technology in AAPI communities.

Methods

Recruitment

There were 5418 participants who completed the survey from
October 24, 2020, to April 10, 2021. The COMPASS survey
was distributed through community organizations that serve
AAPIs, personal and professional networks via email and
listservs, social media, flyers, and directed ethnic media. The
Collaborative Approach for Asian Americans and Pacific
| slanders Research and Education (CARE) research recruitment
registry [38,39] was also used to recruit via email. A US $10
gift card was offered upon survey completion. To encourage
participation, the survey could be completed online on the
COMPASSwebsite[40], by phone, and limited in-person survey
administration assistance by COMPASS' staff and community
partners. Of the participants, 86.0% (4563/5304) completed the
survey independently, and 14.0% (741/5304) had
assistance from family, friends, or research staff. To maximize
the use of available data, we excluded 787 participantswho did
not provide information on social support (n=729) or mental
health (n=58) from the mental health analyses. Participantswho
did not provide information on technology use (n=106) or on
their physical health (n=224) were further excluded from the
analyses including these variables.

Ethical Approval

We obtained human subject research approval from the
Ingtitutional Review Board at University of California, San
Francisco (Protocol #20-31925), and informed consent was
obtained from the participants prior to completing the
COMPASS cross-sectional online survey.

Study Eligibility and Procedures

Eligible participantswere required to be 18 years of age or older;
livewithin the United States; self-identify ethnically asan AAPI
(full or combined with another race or ethnicity); and
comprehend written English or Chinese (traditional or simplified
Chinese), Korean, Samoan, or Vietnamese. The World Health
Organization’'s process of adapting instruments [41], including
backward and forward trandlation, was used to guide the
multilanguage survey’s scale and material development. Most
participants completed the survey in English (3503/5418,
64.5%); however, there were 4.8% (261/5418) surveys
completed in simplified Chinese, 4.7% (253/5418) completed
intraditional Chinese, 12.7% (686/5418) completed in Korean,
3.5% (189/5418) completed in Samoan, and 9.7% (526/5418)
completed in Viethamese.

M easures

Mental heath was assessed using the Patient Health
Questionnaire-4 (PHQ-4) scale for depressive and anxiety
symptoms [42]. The PHQ-4 consists of 2 items that measure
depressive symptoms [43] and 2 items that measure anxiety
symptoms [44)]. Each item had response options ranging from
0to 3, and a PHQ-4 score was created by summing the 4 items
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(range: 0-12), with higher scores indicating more severe
symptoms. Mental health was measured by summing the
responses across each of the 4 questionsthat generated a PHQ-4
score. PHQ-4 has demonstrated acceptablereliability (Cronbach
alpha=.82) and construct validity [45] in the general population.
In our population, the Cronbach alpha was .90, suggesting
acceptable reliability. Scores of 0to 2 indicated normal, 3to 5
indicated mild, 6 to 8 indicated moderate, and 9 to 12 indicated
severe depression or anxiety. In descriptive analyses by age,
we also examined total PHQ-4 score as a categorical variable
by comparing those older and younger than 60 years.

General perceived physical health was measured by asking
participants to indicate their health “today” using the EuroQol
EQ-5D [46,47]. The scale ranges from O (worst) to 100 (the
best health you can imagine). EQ-5D has been transated and
validated in many languages (including Chinese, Korean, and
Vietnamese) [48].

Social support was measured using the 6-item Social Support
Inventory from the National Latino Asian American Study.
Total social support was examined asan average across 6 items:
3 related to family support and 3 related to friend support. The
questionsincluded: “How often do you talk on the phone or get
together with relatives/friends?’; “How much can you rely on
relatives/friends for help with a serious problem?’; and “How
much can you open up to family/friends and talk about worries?’
Corresponding pointswere added for each level of support (from
1to 5 or 1to 4, as appropriate), with the responses “ Refused”
and “Don’t know” coded as missing. These were then reverse
scored, such that higher values corresponded with more social
support. Average scores were computed by summing all the
individual items and dividing by 6. The Cronbach al pha across
all 6 measureswas.78.

The COMPASS team created a survey to assess patterns of
technology use during the COVID-19 pandemic (Multimedia
Appendix 1). The questions related to this study included “Did
your use of technology increase during the COVID-19 crisis?’
Response options were in the following 5 categories: “Did not
increase” “Increased by 1-2 hours/day,” “Increased by 3-4
hours/day,” “Increased by 5-6 hours/day,” and “Increased by
7+ hours/day.” As we were interested primarily in the effects
of increased technology use, we combined the 2 lowest
categories of “Did not increase” and “Increased by 1-2
hours/day.”

For sociodemographic and other COVID-19-elated
characteristics, participants were asked about their year of birth,
sex, sexual orientation, race, ethnic or cultural group, marital
status, country of birth, education, employment status, and
annual household income in 2019. The question asking about
thelength of SIP orderswas devel oped by the COMPASS team
and asked: “How long wasthe shelter-in-place (or stay-at-home)
order at where you live?’ The response optionsincluded O (no
order), 1 (<1 month), 2 (1-2 months), and 3 (=2 months). The
question about perceived severity of COVID-19 was aso
developed by the COMPASS team and asked the participants:
“How would you rate the severity of COVID-19 outbreak where
you livein comparisonto other locationsinthe U.S.?7" Response
options were 1 (alot less severe than most other places in the
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U.S), 2 (somewhat less severe), 3 (about the same), 4
(somewhat more severe), and 5 (alot more severe). The effect
of COVID-19 on family income or employment was measured
by 1 of the items from the Coronavirus Impact Scale [49].
Participants were asked to rate how much the COVID-19
pandemic has changed their family income or employment.
Response options included 0 (No change), 1 (Mild. Small
change; able to meet all needs and pay bills), 2 (Moderate.
Having to make cuts but able to meet basic needs and pay bills),
and 3 (Severe. Unable to meet basic needs and/or pay bills).

Statistical Analysis

This study analyzed 2 outcome variables, specifically mental
health and physical health. Mental health was measured using
the PHQ-4 score (sum of 4 items) that was modeled as a
continuous variable using multivariable linear regression
analysis, with higher numbersindicating weaker mental health,
whichisconsistent with how previous researchers have anayzed
it [42,45]. A tota of 3 or more for the first 2 PHQ-4 items is
indicative of anxiety, and atotal of 3 or morefor thelast 2 items
isindicative of depression. Elevated depression or anxiety was
indicated by atotal of 3 or more across al 4 items. Physical
health was also modeled as a continuous variable using
multivariable linear regression analysis, with higher numbers
indicating better physical hedth [46,47]. For the main
independent variables of interest, social support was modeled
as a continuous variable, while technology use was modeled as
a categorical variable.

Descriptive statistics were used to report the sociodemographic
characteristics of the sample. In the multivariable linear
regression model s, we adjusted for sociodemographic variables
(age, cultural group, sex, country of birth, language proficiency,
marital status, employment, education, income) since these
variables are known to influence physical and mental health
outcomes. We also adjusted for COVID-19—related variables
(change in family income, length of SIP, perceived severity of
COVID-19, and region) as they were contextua in the era of
the pandemic and hypothesized to influence health outcomes.
We examined multicollinearity using the variance inflation
factor (VIF). The VIF for each of the variablesin al physical
and mental health models was <5, suggesting little or no
multicollinearity between the variables.

To model interactions, we selected hypothesized modifiers of
the relationship between our main independent variables and
outcomes, specifically age and ethnicity. Age was categorized
as a dichotomous variable representing age 60 years or older
versus younger than 60 years old based on the age that is
considered elderly by international standards[50]. For ethnicity,
we selected the 3 largest groups to represent adeguate sample
sizesfor interaction analyses. Ethnic Chinese (n=1560), Korean
(n=1007), and Vietnamese (n=841). We examined interactions
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with age and ethnicity to detect age-related and ethnic or cultural
differences, respectively, that may be related to all of the
variables of interest (ie, socia support, mental and physical
health, technology use). We model ed interactions by multiplying
the independent variable with the categorical variable (age and
ethnicity) and used the Wald test for statistical significance.
Testsfor changesin technology use were conducted by modeling
increase in technology use as a categorical variable with 5
categoriesranging from decreased or stayed the sameto >7-hour
per-day increase, with decreased or staying the same as the
reference group and using the Wald test for statistical
significance. We also tested for alinear trend in technology use
using an ordinal variable for technology use and assessing
whether the P value was significant.

We sought to test the joint effect of social support and
technology use on mental and physical health by modeling
social support as both a continuous variable and a dichotomous
variable (categorized below and above the median) and
technology use as an ordinal variable. For the purposes of
interpretability of the results, the interaction between social
support and technology use was described using socia support
as a dichotomous variable (at or above the median vs below)
and modeling technology use as an ordina variable. We then
used P valuesto assess whether the interaction was statistically
significant for technology and high versus low social support.

All dtatistical tests were 2-sided with alphas for statistical
significance set at <.05 for all tests. Statistical analyses were
conducted using SAS software [51].

Results

Participant Characteristics

Table 1 describes the participant characteristics (n=4631). The
major cultural groups were ethnic Chinese, Korean, and
Vietnamese. Participants were mostly female (2992/4631,
63.1%). The mean age of participantswas 45.9 (SD 16.3) years.
Overdl, the majority of participants were foreign-born
(2976/4631, 64.3%); these foreign-born participants had lived
in the United States an average of 24.7 (SD 15.1) years. The
mean physical health score was 78.1 (SD 14.9) on a scale of O
to 100.

Overdll, based on the PHQ-4, 37.7% (1745/4631) of participants
had elevated depression or anxiety. The prevalence of mild
depression among those older than 60 years was lower than in
those younger than 60 years (212/1044, 20.3% vs 1030/3587,
28.7%, respectively). Similarly, the prevalence of moderate
(32/1044, 3.1% vs 320/3587, 8.9%) and severe depression
(14/1044, 1.4% vs 137/3587, 3.8%) was lower among those
aged 60 years and older compared with those younger than 60
years, respectively.
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Characteristics Results
Cultural group, n (%)
Asian-Indian 282 (6.1)
Ethnic Chinesé® 1560 (33.7)
Filipino 165 (3.6)
Hmong 98 (2.1)
Japanese 202 (4.4)
Korean 1007 (21.7)
Native Hawaiian/Pacific |slander 246 (5.3)
Vietnamese 841 (18.2)
Other/mixed 232 (5.0)
Sex, n (%)
Female 2992 (63.1)
Male 1669 (36.0)
Other/decline to answer 40(0.9)
Sexual orientation, n (%)
Heterosexual 4247 (91.7)
Not heterosexual 209 (4.5)
Decline to answer 175 (3.8)
Age (years), mean (SD) 45.9 (16.3)
Age (years), range 18-97
Age (years), n (%)
18-30 967 (20.9)
30-39 797 (17.2)
40-49 825 (17.8)
50-59 998 (21.6)
=60 1004 (22.5)
Country of birth, n (%)
United States 1593 (34.4)
Foreign country 2976 (64.3)
Other 1(0.02)
Don't know 61 (1.3)
Limited English proficiency, n (%)
Yes 1092 (23.6)
No 3539 (76.4)
Marital status, n (%)
Single 1208 (26.1)
Married/living with partner 3062 (66.1)
Separated/divorced/widowed 326 (7.0)
Declined to answer 35(0.8)
Employment status, n (%)
Full time 2147 (46.4)
Part time 774 (16.7)
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Characteristics Results
Homemaker 372 (8.0)
Unemployed 507 (11.0)
Retired 541 (11.7)
Other/declined to answer 290 (6.3)

Education, n (%)

High school or less 801 (17.5)
Some college or technical school 509 (11.1)
Bachelor’s degree 1648 (36.1)
Master’s degree or higher 1613 (35.3)
Household income (US $), n (%)
<25,000 869 (18.8)
>25,000-75,000 1230 (26.6)
>75,000-150,000 1135 (24.5)
>150,000 914 (19.7)
Declined to state 483 (10.4)

Length of SIP° order (n=5309, 17 missing responses), n (%)

No order 438 (9.5)
<1 month 255 (5.5)
1to <2 months 514 (11.1)
2 to <3 months 520 (11.3)
>3 months 2545 (55.2)
Don't know 342 (7.4)

The severity of COVID-19 where you live (n=4613, 23 missing responses), n (%)

Alot less 512 (11.1)
Somewhat less 794 (17.2)
About the same 984 (21.3)
Somewhat more 1337 (29.0)
A lot more 986 (21.4)

Technology use dueto COVID-19 (n=4525, 106 missing responses)

Decreased or stayed the same 913 (20.2)
Increased by 1-2 hours/day 1364 (30.1)
Increased by 3-4 hours/day 1416 (31.3)
Increased by 5-6 hours/day 547 (12.1)
Increased by =7 hours/day 285 (6.3)
Social support score, mean (SD) 3.01 (0.72)
Socia support score, range 1-4.3
PHQ-45, range 0-12
PHQ-4, mean (SD)
Entire sample 2.23(2.62)
<60 yearsold 2.48(2.711)
260 years old 1.36 (2.10)
Physical health score, range 0-100
https://publichesl th.jmir.org/2023/1/e35748 JMIR Public Hedlth Surveill 2023 | vol. 9| 35748 | p. 6
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Characteristics Results
Physical health score, mean (SD)
Entire sample 78.1(14.9)
<60 yearsold 78.2 (15.0)
=60 yearsold 77.6 (14.8)
Missing 2364

8Ethnic Chinese includes mainland Chinese, Hongkonger, Taiwanese, and Huaren.

bsip: shelter in place.
®PHQ-4: Patient Health Questionnaire-4.

dAdditional 12 missing technology use in addition to physical health; means and SD are similar for the available data.

Missing Data

Therewere up to 13% missing data on social support; however,
only 5.4% of the physical health data were missing, and 1.6%
of the mental health data were missing. Participants who were
missing complete information on social support were similar
to participants who were included (ie, age, sex, ethnic group)
but more likely to have limited English proficiency (495/4072,
17.4% vs 234/1346, 12.2%; P<.001).

Social Support and Mental Health

Higher total social support was associated with better mental
health. Total social support wasinversely associated with PHQ-4
score in the crude and adjusted analyses. In the crude analysis,

a 1-unit increase in average total support was associated with
a lower total PHQ-4 score (=—0.51; 95% CI —0.61 to —0.40;
P<.001). The association was attenuated in the adjusted analysis
but remained significant: —0.35 (95% Cl —-0.45 to —0.25; P<.001,
Table 2). We found evidence of a dtatisticaly significant
interaction between age and social support in relation to mental
health (P=.01), comparing those who were aged 60 years and
older to those younger than 60 years old. In the stratified
analyses by age, the association with total support was
significantly stronger for those aged | essthan 60 years compared
with those aged 60 years or older: =—0.563 (95% CI —0.69 to
0.44; P<.001) and =-0.17 (95% CI —0.34 to —0.01; P=.049),
respectively (Pijieracion=-008; Table 2).

Table 2. Socia support in relation to mental health and physical health, overall and stratified by age, for all participants.

Social support Crude Adjusted®
Overall (n=4631), Pvaue Overal (n=4631), Pvaue 18-60yearsold Pvalue =>60yearsold P value
beta (95% Cl) beta (95% Cl) (n=3587), beta (95% (n=1044), beta (95%
Cl) ch)
Total support for  —0.51 (—0.61 to <001 -035(-045t0 <001 -056(-0.69t0 <001 -0.17(-0.34to 049
mental health®  —0.40)° -0.25) —0.44)° -0.01)f
Total supportfor 294 (2.32t03.56)" <001  281(218t0345) <001  333(260t04.07) <001  (095(-036t02.26)¢ -15

physical support?

3Adjusted for age (18-30, 30-39, 40-49, 50-59, =60+ years), sex (male, female, other/don’t know), marital status (single, married/living with partner,
separate/divorced/widowed, declined to answer), employment status (full time, part-time home maker, unemployed, retired, other/declined to answer),
cultural group (Asian Indian, ethnic Chinese, Filipino, Hmong, Japanese, Korean, Native Hawaiian and Pecific Islanders, Vietnamese, other/mixed),
United States region (Midwest, Northeast, South, West), severity of COVID-19 in participant’s location relative to the rest of the United States (a lot
less, somewhat |ess, about the same, somewhat more, alot more), annual household income (US $; <25,000, 25,001-75,000, 75,001-150,000, 2150,001,
declined to answer), education (high school or less, some college or technical school, bachelor’s degree, master’s degree or higher), length of shelter
in place (no order, <1 month, 1 month to <2 months, 2-3 months, don’t know), change in family income (no change, mild, moderate, severe), English
proficiency (limited, not limited), country of birth (United States, outside the United States).

mete,action for age x social support in relation to mental health=.008.
°Model R?=0.02.
dModel R?=0.21.
®Model R?=0.14.
"Model RP=0.12.
9P, teraction fOr @ge x social support in relation to physical health=.01.
"Model RP=0.02.
'Model R?=0.04.
IModel RP=0.05.
KModel R?=0.06.
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Social Support and Physical Health

Socia support was positively associated with the physical health
score. In the crude analysis, increased social support was
associated with higher physical health scores. For every unit
increasein mean total support score, the average physical health
scorewas 2.94 (95% Cl —2.32 to 3.56, P<.001). Thisassociation
persisted in the adjusted analysis. A 1-unit increase in mean
total support was associated with a2.81 (95% Cl 2.18 to 3.45;
P<.001) increase in the physical health score (Table 2). This
association appeared limited (P yeraciion=-01) to those aged less
than 60 years of age (=3.33, 95% CI 2.60to 4.07; P<.001). The
association between socia support and physical health was not
significant among those aged 60 years and older (Table 2).

Park et a

Technology Use and Mental Health

Technology use at each level was associated with an increase
in total PHQ-4 score in the crude models, an association that
persisted in the adjusted models. Compared with those for whom
technology use decreased or stayed the same during the
pandemic, after adjusting for covariates, those whose technol ogy
increased by 7 hours or more per day had a 1.32-point (95% ClI
1.00 to 1.64; P for the trend<.001) higher PHQ-4 score (Table
3). The differences by age group and ethnicity were not
statistically significant (datanot shown). Table S1in Multimedia
Appendix 2 presents the baseline technol ogy use between ethnic
groups.

Table 3. Mental health in relation to amount of technology use for al the participants.

Mental health Crude? beta (95% Cl) P value Adjusted®®, beta (95% CI) P value
Decreased or stayed the same Reference N/AD Reference N/A
1-2 hour/day increase 0.33(0.12t0 0.54) .002 0.19 (-0.01t0 0.38) .055
3-4 hour/day increase 1.11(0.91t01.32) <.001 0.63 (0.431t00.83) <.001
5-6 hour/day increase 1.61(1.34t01.87) <.001 0.86 (0.61t0 1.12) <.001
=7 hour/day increase 2.15(1.82t0 2.49) <.001 1.32(1.00to 1.64) <.001

a\lodel R?=0.06; P for trend<.001.

bAdjusted for the same variables asin Table 2.
°Model R?=0.22; P for trend<.001.

dN/A: not applicable.

Technology Use and Physical Health

Technology use was inversely associated with physical health.
Compared with the reference group, those whose use increased
by 7 hours or more a day reported a —3.48 (95% CI -5.50 to
—1.46; P for the trend<.001) physical health scorein the crude
model. There was a dtatistically significant interaction by

https://publichealth.jmir.org/2023/1/e35748

cultural group, with Koreans (P for the trend<.001) having
significantly lower health scores for 7 or more hours of
technology use daily compared with the same or decreased use;
this was not true for ethnic Chinese (P for the trend=.48) or
Vietnamese (P for the trend=.16; Table 4). The interaction by
age was not significant (data not shown).
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Table4. Physical hedth in relation to technology use, overall and stratified by cultural group, for al participants.
Physical
health Crude? Adjusted®
Overall,beta Pval-  oyerg|® hee PVA-  Ethnic Chinese™® PVa-  Korean® beta PVA-  vietnamese®™,  Pval-
(95%Cl) e ta(95% Cl) Ue beta (95% CI) ue (95% Cl) ue beta (95% Cl) ~ Ue
Decreased or  Reference N/AG  Reference N/A Reference N/A Reference N/A Reference N/A
stayed the
same
1-2hour/day -0.80(-2.05 .21 -1.22(-2.49 .06 0.44 (-2.65to .69 -1.49 (-4.94t0 .40 091 (-1.54t0 .56
increase to 0.44) t0 0.05) 1.77) 1.96) 3.36)
3-4hour/day -2.18(-341 <.001 -255(-385 <.001 -0.83(-3.03t0 46 -2.82(-6.28t0 .11 -168(-437t0 .22
increase to —0.94) to-1.25) 1.37) 0.64) 1.00)
5-6 hour/day —2.87(—4.46 <.001 -343(-510 <001 -158(-4.24t0 .25 -7.75(-1221 .001 0.62(-3.44to .76
increase to—-1.28) to-1.76) 1.09) to —3.29) 4.69)
=7 hour/day  -3.48(-550 <.001 -4.02(-6.10 <001 -0.30(-3.69t0 .87 -9.39(-15.02 .001 -382(-860t0 .12
increase to —1.46) to-1.94) 3.10) to —3.76) 0.96)

3V odel R?=0.02; P for trend<.001.

bAdj usted for the same variables as Table 2 except analyses stratified by cultural group

“Model R?=0.04; P for trend<.001.

dP,meramion for technology x cultural group in relation to physical health=.007

eModel R?=0.03; P for trend=.48.
fModel R2=0.04; P for trend<.001.
9Model R?=0.08; P for trend=.16.

Social Support and Technology Use in Relation to
Mental and Physical Health

In exploratory analyses, we examined thejoint effects of social
support and technology use in relation to mental and physical
health. Socia support and technology use were independently
associated with each other in both models, and the interaction
between the two was significant for both mental and physical
health. We found that the effect of technology use on mental
health was significantly weaker among those with low social

support compared with among those with high social support
(P=.01; Figure 1). Similarly, the effect of technology on physical
health was significantly weaker among those with low social
support (P=.02; Figure 2). The interaction finding with social
support and technology use with both mental and physical health
was tested for an overall effect but was not specific to certain
length of time (hours) of technology use. Although there was
a significant overal interaction for the measures, they were
more pronounced at higher levels.

Figure 1. Linear regression analysesfor joint effects of social support and technology use on mental health.
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Figure 2. Linear regression analysesfor joint effects of social support and technology use on physical health.
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Discussion

Principal Findings

This paper presents the association of self-reported social
support and technology use on the outcomes of mental and
physical health during the COVID-19 pandemic as reported by
over 4600 AAPI community membersin anational survey. We
found several significant resultsthat represent 10 different AAPI
ethnic groups; however, our paper presents stratified analyses
in the 3 largest ethnic groups: Ethnic Chinese, Korean, and
Vietnamese. Overal, 12.9% and 11.4% of our survey
respondents reported depression and anxiety, respectively, which
is markedly higher than prepandemic averages. According to
the 2019 US Census Bureau assessments prior to the pandemic,
only 2.9% and 3.2% of Asian Americans reported depressive
and anxiety disorders, respectively (n=31,229) [52]. Among all
USadults, therewasa4-fold increase in the likelihood of having
depression or anxiety from 2019 to 2020, with the greatest
increases among younger people, Asian Americans, and parents
[52]. The average physical health score of 78.1 (out of 100)
among AAPIsin our study was similar to what was reported in
aprior study of over 11,500 diverse adults 18 years and older
(eg, score of 79.2) [53].

In this cross-sectional study, we found that low social support
was associated with more self-reported mental health symptoms
(depression and anxiety) overal. Furthermore, although both
age groups had these outcomes, when comparing the 2 age
groups in the adjusted analyses, we found all types of social
support were more significant for those younger than 60 years
of age compared with those 60 years and older, suggesting
greater impact of social support among younger adults with
more menta health symptoms. A risein mental health changes
(ie, depression, fear, health-related anxiety) would be expected
given theincreased socia isolation dueto SIP ordersand social
distancing, aswell asincreased concern for self and loved ones
(eg, hedth, financial stability) caused by the COVID-19
pandemic [54]. Reasonsfor the greater mental health impact in
the younger group may be related to being accustomed to more
socialization compared with those who are older who may be

https://publichealth.jmir.org/2023/1/e35748
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more resilient to social changes and less sociaization [55]. No
significant differences were found among AAPI ethnic groups.
Potential reasons why depression and anxiety were lower in
adults 60 years and older compared with younger adultsinclude
the public health message that isolation was protective against
COVID-19; in addition to older adults being more used to not
socializing as much as younger people, they were also likely
more grateful to be alone, dueto their awareness of beingin an
at-risk group. However, the literature on older adults, not
specific to AAPI, shows that they were more likely at a high
risk for mental illnessfrom social isolation in general and social
restrictions due to COVID-19 [56,57].

Beyond mental health outcomes, we found that high social
support was associated with positive self-reported physical
heslth scores. After adjusting for possible confounding variables,
findings on social support and physical health scores were
limited to those who were less than 60 years of age, unlike social
support and mental health. Again, we did not detect significant
differences among ethnic groups. By examining access and
reliance on all forms of social support, our results confer our
prepandemic understanding of coping in which forms of social
support are used to improve health status and have a protective
factor. Compared with this survey, a cross-sectional study of
3649 individuals aged 60 years and older concluded that the
predictors of poor self-reported health included a lack of
perceived socia support in women and lack of social network
involvement in men [58].

With regards to technology use during the pandemic, we found
incremental increases in self-reported depressive and anxiety
scores with increased use of technology; mental health
symptoms (ie, higher PHQ-4 scores up to 2.15) were greater
with technology use of 3 or more hours after adjusting for all
possible confounders. These results are consistent with other
research that showed that moderate or severe levels of
depression were associated with more than 2-fold time spent
watching TV and using a computer (>6 hours per day) [59].
Similarly, increased technology use was associated with poor
physical health. Unlike socia support, there was no significant
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interaction with the age groups. We did not detect significant
differences among cultural groups.

When examining technology use and physical health, we
detected significant changes in self-reported physical health
scores with 3 or more hours per day of technology use after
adjusting for all possible confounders. Consistent with our
results, increased screen time has been linked to potentially
harmful physical effects, asit negatively affects physical activity
and sleep routine, thereby leading to headaches, neck pain,
myopia, digital eye syndrome, and cardiovascular risk factors
(obesity, high blood pressure, and insulin resistance) [60].
Additional analyses showed differences between cultural groups,
with Korean American individuals reporting lower physical
health scores than ethnic Chinese and Vietnamese individuals
who had the same or lower amount of technology use. Our
survey did not ask participants to specify the reason for using
technology, so it isunclear whether this signals moretechnology
use for work, leisure, or both. Based on increases in internet
service use (from 40% to 100%) and video-conferencing
services (10-fold increase) during the pandemic, we can assume
a good portion was used for work purposes across all groups
[61].

Comparisons With Prior Work

When examining the joint effects of both socia support and
technology use, we found significant independent associations
with mental and physical hedth as well as a significant
interaction between social support and technology use for both
mental and physical health after accounting for all possible
confounders. When considering technol ogy, an important factor
is social media use, with one study showing that social media
exposure was associated with anxiety and combined depression
and anxiety when compared with less social media exposure
(1.72 and 1.91 greater odds, respectively) [12]. In terms of the
interaction effect between social support and technology use
on physical health, there are important potential benefits. In a
study of 591 older adults, social connectedness via technology
prior to the pandemic was associated with significant health
benefits including better self-rated health, fewer chronic
illnesses, higher subjective well-being, and fewer depressive
symptoms [62].

Clinical Implications

There areimportant clinical implicationsrelated to our findings,
particularly for mental health providers, public health officials,
and community partners. Undoubtedly, the COVI1D-19 pandemic
negatively impacted mental and physical health for the vast
majority of adults and children; however, understanding the
contributing factors and high-risk groups is critical. Adults
younger than 60 years were more impacted by social support,
as evidenced by stronger associationswith lower mental health
and higher physical health scores compared with those who
were 60 yearsor older. In addition, Korean Americans appeared
to be a high-risk group for poor physical health with increased
technology use. Further work is needed to understand how social
support is characterized and how to best operationalize it for
each AAPI community to achieve the known mental and
physical health benefits in times of emergency [63]. Although
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accessto technology may have buffered loneliness and isolation
[64], moreresearch is needed on the potential for different uses
of technology to improve self-care and well-being, along with
the potential to bring harm to individuals.

Limitations

Therearelimitationsthat should be considered when interpreting
these results, including a cross-sectional survey study design
that did not all ow usto assess dynamic changes over timeduring
the pandemic. Another limitation was nonprobability sampling.
We had significantly more female participants than male
participants, although we adjusted for this in our analyses.
Although this was a national survey, there were varying SIP
and social distancing policies across regions and states, which
may have affected the responses. Since the survey was not
conducted in every AAPI language spoken, generalizability is
limited and would be improved with more languages added to
the survey. In addition, COMPASS is primarily an online
survey, limiting itsreach to those who lack access or are unable
to utilizethe internet. As mentioned, our inquiry on technology
use did not distinguish between varying technologies nor
whether the technol ogies were used for work or leisure.

Conclusions

The COVID-19 pandemic has taken itstoll on both mental and
physical health in many individuals and families in the United
States and globally. In a large sample of AAPI recruited
nationally, asignificant portion of our study popul ation reported
probable anxiety and depression. The prevalence of moderate
and severe depressive symptoms was lower among those aged
60 years and older compared with those younger than 60 years.
Despite COVID-19—~+elated deaths being highly concentrated
in this older age group, this finding represents the resilience of
older AAPI Americans during a pandemic, with less than 5%
of older adults reporting moderate to severe depressive
symptoms.

Importantly, this study offered new insights into contributing
factors for mental and physical health status by examining
perceived socia support and changesin technology use among
AAPI during the pandemic. The key findings suggested that
greater social support during the pandemic was associated with
lower levelsof depression and anxiety and better physical health,
whereas increased technology use during the pandemic was
associated with poorer mental and physical health in AAPI.
Such associations were particularly pronounced among adults
younger than 60 years. Although we observed similar
associations between social support and mental health across
cultural groups, Korean Americans appeared to be more
vulnerable to the effect of increased technology use on their
physical health. These findings revealed new health disparities
observed during the pandemic that require urgent attention on
multiple fronts, including individual, social, and community
levels. Future research on how social support can be leveraged,
especially among those younger than 60 years, and how various
types of technology are being utilized isimportant to guide the
recovery effortsto address both mental and physical disparities
across communities as aresult of the negative impacts from the
COVID-19 pandemic.

JMIR Public Health Surveill 2023 | vol. 9 | €35748 | p. 11
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Park et a

Acknowledgments

We sincerely appreciate the Asian Americans and Pacific Islander (AAPI) participants who completed the COVID-19 Effects
on the Mental and Physical Health of Asian Americans and Pacific Islanders Survey Study (COMPASS) survey. We would like
to thank the International Children Assistance Network (ICAN), National Asian Pacific Center on Aging (NAPCA), and other
community partners who supported recruitment for this study.

This study was supported by the National Institutes of Health (NIH)/National Institute on Aging (NIA; 3R24AG063718-02S1,
NIH/NIA R24AG063718, NIH/NIA R56AG069130). The funders had no role in study design, data collection, analysis, writing,
and decision to publish. The content is solely the responsibility of the authors and does not necessarily represent the official views
of the NIH.

Authors Contributions

VMTPR, LGP, OLM, MMD, and JYT designed the study and developed the methodology. LGP led the manuscript writing and
drafted major sections of the paper. MMD and BG completed all statistical analyses and drafted the results, tables, and figures.
VMTPR, OLM, MMD, BG, KT, BN, JYT, and MT contributed to writing of the manuscript and reviewing tables and figures.
VMTP acquired the research funding. All authors contributed to interpretation of results, reviewing drafts, and approval of the
final manuscript for submission.

Conflictsof Interest
None declared.

Multimedia Appendix 1

Technology Use for Support During COVID-19 Survey.
[DOCX File, 20 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Baseline technology use between ethnic groups.
[DOCX File, 15 KB-Multimedia Appendix 2]

References

1. JonesN, Marks R, Ramirez R, Rios-Vargas M. 2020 Census Illuminates Racial and Ethnic Composition of the Country.
United States Census Bureau. 2021 Aug 12. URL : https.//www.census.gov/library/stories/2021/08/
improved-race-ethnicity-measures-reveal -united-states-popul ati on-much-more-multiracial .html [accessed 2022-12-12]

2. Nationa Institutes of Health Revitalization Act of 1993: Clinical Research Equity Regarding Women and Minorities.
National Institutes of Health. 1993. URL: https.//orwh.od.nih.gov/resources/pdf/NIH-Revitalization-Act-1993.pdf [accessed
2022-12-12]

3. ChenMS, LaraPN, Dang JHT, Paterniti DA, Kelly K. Twenty years post-NIH Revitalization Act: enhancing minority
participation in clinical trials (EMPaCT): laying the groundwork for improving minority clinical trial accrua: renewing
the case for enhancing minority participation in cancer clinical trials. Cancer 2014 Apr 01;120 Suppl 7(0 7):1091-1096
[FREE Full text] [doi: 10.1002/cncr.28575] [Medline: 24643646]

4.  QuachT,DoanLN, LiouJ, Ponce NA. A rapid assessment of theimpact of COVID-19 on Asian Americans: cross-sectional
survey study. IMIR Public Health Surveill 2021 Jun 11;7(6):€23976 [FREE Full text] [doi: 10.2196/23976] [Medline:
34019478]

5. Park VT, Tsoh JY, Dougan M, Nam B, Tzuang M, Park LG, et al. Racia bias beliefs related to COVID-19 among Asian
Americans, Native Hawaiians, and Pacific Islanders: findings from the COVID-19 Effects on the Mental and Physical
Health of Asian Americans and Pacific | slanders Survey Study (COMPASS). JMed I nternet Res 2022 Aug 09;24(8):€38443
[FREE Full text] [doi: 10.2196/38443] [Medline: 35658091]

6. TaPark VM, Dougan MM, Meyer OL, Nam B, Tzuang M, Park LG, et a. Discrimination experiences during COVID-19
among a national, multi-lingual, community-based sample of Asian Americans and Pacific Islanders: COMPASS findings.
Int JEnviron Res Public Health 2022 Jan 14;19(2):924 [FREE Full text] [doi: 10.3390/ijerph19020924] [Medline: 35055744]

7. Ramsetty A, Adams C. Impact of the digital divide in the age of COVID-19. JAm Med Inform Assoc 2020 Jul
01;27(7):1147-1148 [FREE Full text] [doi: 10.1093/jamia/ocaal78] [Medline: 32343813]

8.  StokesEK, Zambrano LD, Anderson KN, Marder EP, Raz KM, El Burai Felix S, et al. Coronavirus Disease 2019 Case
Surveillance - United States, January 22-May 30, 2020. MMWR Morb Mortal WKly Rep 2020 Jun 19;69(24):759-765
[FREE Full text] [doi: 10.15585/mmwr.mm6924e2] [Medline: 32555134]

9. MaKPK, Bacong AM, Kwon SC, Yi SS, Boan LN. The impact of structural inequities on older Asian Americans during
COVID-19. Front Public Health 2021;9:690014 [ FREE Full text] [doi: 10.3389/fpubh.2021.690014] [Medline: 34490181]

https://publichealth.jmir.org/2023/1/e35748 JMIR Public Health Surveill 2023 | vol. 9 | €35748 | p. 12
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=publichealth_v9i1e35748_app1.docx&filename=ff0319e22d2f0b8b9668b2909ead1846.docx
https://jmir.org/api/download?alt_name=publichealth_v9i1e35748_app1.docx&filename=ff0319e22d2f0b8b9668b2909ead1846.docx
https://jmir.org/api/download?alt_name=publichealth_v9i1e35748_app2.docx&filename=9b686550c30b7eca3a947b154ff0f122.docx
https://jmir.org/api/download?alt_name=publichealth_v9i1e35748_app2.docx&filename=9b686550c30b7eca3a947b154ff0f122.docx
https://www.census.gov/library/stories/2021/08/improved-race-ethnicity-measures-reveal-united-states-population-much-more-multiracial.html
https://www.census.gov/library/stories/2021/08/improved-race-ethnicity-measures-reveal-united-states-population-much-more-multiracial.html
https://orwh.od.nih.gov/resources/pdf/NIH-Revitalization-Act-1993.pdf
https://europepmc.org/abstract/MED/24643646
http://dx.doi.org/10.1002/cncr.28575
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24643646&dopt=Abstract
https://publichealth.jmir.org/2021/6/e23976/
http://dx.doi.org/10.2196/23976
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34019478&dopt=Abstract
https://www.jmir.org/2022/8/e38443/
http://dx.doi.org/10.2196/38443
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35658091&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph19020924
http://dx.doi.org/10.3390/ijerph19020924
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35055744&dopt=Abstract
https://europepmc.org/abstract/MED/32343813
http://dx.doi.org/10.1093/jamia/ocaa078
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32343813&dopt=Abstract
https://doi.org/10.15585/mmwr.mm6924e2
http://dx.doi.org/10.15585/mmwr.mm6924e2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32555134&dopt=Abstract
https://europepmc.org/abstract/MED/34490181
http://dx.doi.org/10.3389/fpubh.2021.690014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34490181&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Park et a

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Rozenfeld Y, Beam J, Maier H, Haggerson W, Boudreau K, Carlson J, et al. A model of disparities: risk factors associated
with COVID-19 infection. Int J Equity Health 2020 Jul 29;19(1):126 [FREE Full text] [doi: 10.1186/s12939-020-01242-7]
[Medline: 32727486]

Shchafer D, Chun H, Lum W. The emerging needs of Asian American and Pacific Islander older adults. National Asian
Pacific Center on Aging. 2017 Feb. URL : https://www.napca.org/wp-content/uploads/2017/10/
NAPCA-The-Emerging-Needs-of-AAPI-Older-Adults Final-Report_Feb2017.pdf [accessed 2022-12-12]

Gao J, Zheng P, JiaY, Chen H, Mao Y, Chen S, et al. Mental health problems and social media exposure during COVID-19
outbreak. PL0S One 2020;15(4):€0231924 [FREE Full text] [doi: 10.1371/journal.pone.0231924] [Medline: 32298385]
Muruthi JR, Lewis DC. Cambodian refugee families: impacts of immigration-related stressors on intergenerational
relationships. Journal of Intergenerational Relationships 2017 May 16;15(2):125-142. [doi: 10.1080/15350770.2017.1294418]
Treas J, Mazumdar S. Older people in America'simmigrant families. Journal of Aging Studies 2002 Aug;16(3):243-258.
[doi: 10.1016/s0890-4065(02)00048-8]

The effects of COVID-19 related social isolation on the mental health of racialized communities. National Alliance on
Mental IlIiness. URL: https://www.nami.org/Support-Education/NAM I-Hel pLine/COV | D-19-Informati on-and-Resources/
COVID_lIsolation_Guide.pdf [accessed 2022-12-12]

Webster NJ, Ajrouch KJ, Antonucci TC. Living healthier, living longer: The benefits of residing in community. Generations
2013;4:28-32 [FREE Full text]

Uchino BN, Cacioppo JT, Kiecolt-Glaser JK. Therelationship between social support and physiological processes: areview
with emphasis on underlying mechanisms and implications for health. Psychol Bull 1996 May;119(3):488-531. [doi:
10.1037/0033-2909.119.3.488] [Medline: 8668748]

Lee S, Waters SF. Asians and Asian Americans experiences of racial discrimination during the COV1D-19 pandemic:
Impacts on health outcomes and the buffering role of social support. Stigma and Health 2021 Feb;6(1):70-78. [doi:
10.1037/sah0000275]

Wei M, Yeh CJ, Chao RC, Carrera S, Su JC. Family support, self-esteem, and perceived racial discrimination among Asian
American male college students. J Couns Psychol 2013 Jul;60(3):453-461. [doi: 10.1037/a0032344] [Medline: 23544839]
Salzano G, Passanisi S, PiraF, Sorrenti L, LaMonicaG, Pajno GB, et a. Quarantine due to the COV1D-19 pandemic from
the perspective of adolescents: the crucial role of technology. Ital J Pediatr 2021 Feb 22;47(1):40 [FREE Full text] [doi:
10.1186/s13052-021-00997-7] [Medline: 33618753]

Seifert A, Cotten SR, XieB. A double burden of exclusion?digital and social exclusion of older adultsin times of COVID-19.
JGerontol B Psychol Sci Soc Sci 2021 Feb 17;76(3):€99-e103 [FREE Full text] [doi: 10.1093/geronb/gbaa098] [Medline:
32672332]

Marketers, It's Time to Engage Asian American Consumers. Nielsen. 2020 May. URL : https://www.nielsen.com/insights/
2020/marketers-its-time-to-engage-asi an-american-consumers/ [accessed 2022-12-12]

Ellison N, Lampe C, Steinfield C, Vitak J. With alittle help from my friends: Social network sitessocial capital. In:
Papacharissi Z, editor. A networked self: Identity, community and culture on social network sites. New York, NY: Routledge;
2010:124-145.

Seiter E. Practicing at Home: Computers, Pianos, and Cultural Capital. In: McPherson T, editor. Digital Youth, Innovation,
and the Unexpected. Cambridge, MA: MIT Press; 2008:27-52.

Jung Y, Song H, Vorderer P. Why do people post and read personal messages in public? The motivation of using personal
blogs and its effects on users' loneliness, belonging, and well-being. Computersin Human Behavior 2012
Sep;28(5):1626-1633. [doi: 10.1016/j.chb.2012.04.001]

Seo M, Kim J, Yang H. Frequent interaction and fast feedback predict perceived social support: using crawled and
self-reported data of Facebook users. J Comput-Mediat Comm 2016 May 18;21(4):282-297. [doi: 10.1111/jcc4.12160]
Liu D, Baumeister RF, Yang CC, Hu B. Digital communication media use and psychological well-being: A meta-analysis.
Journal of Computer-Mediated Communication 2019;27(1):zmab018. [doi: 10.1093/jcmc/zmz013]

Meshi D, Cotten S, Bender A. Problematic social media use and perceived social isolation in older adults: a cross-sectional
study. Gerontology 2020;66(2):160-168 [FREE Full text] [doi: 10.1159/000502577] [Medline: 31522178]

Banerjee D, Rai M. Socia isolation in Covid-19: The impact of loneliness. Int J Soc Psychiatry 2020 Sep;66(6):525-527
[FREE Full text] [doi: 10.1177/0020764020922269] [Medline: 32349580]

Branscombe M. The Network Impact of the Global COVID-19 Pandemic. The Newstack. 2020 Apr 14. URL: https./
[thenewstack.io/the-network-impact-of -the-gl obal -covid-19-pandemic/ [accessed 2022-12-12]

Hollander JE, Carr BG. Virtually perfect? Telemedicine for Covid-19. N Engl JMed 2020 Apr 30;382(18):1679-1681.
[doi: 10.1056/NEJM p2003539] [Medline: 32160451]

Pappot N, Taarnhgj GA, Pappot H. Telemedicine and e-Health solutions for COVID-19: patients perspective. Telemed J
E Health 2020 Jul;26(7):847-849. [doi: 10.1089/tmj.2020.0099] [Medline: 32329654]

Goldschmidt K. The COVID-19 pandemic: technology use to support the wellbeing of children. J Pediatr Nurs 2020
Jul;53:88-90 [FREE Full text] [doi: 10.1016/j.pedn.2020.04.013] [Medline: 32317129]

https://publichealth.jmir.org/2023/1/e35748 JMIR Public Health Surveill 2023 | vol. 9 | €35748 | p. 13

(page number not for citation purposes)


https://equityhealthj.biomedcentral.com/articles/10.1186/s12939-020-01242-z
http://dx.doi.org/10.1186/s12939-020-01242-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32727486&dopt=Abstract
https://www.napca.org/wp-content/uploads/2017/10/NAPCA-The-Emerging-Needs-of-AAPI-Older-Adults_Final-Report_Feb2017.pdf
https://www.napca.org/wp-content/uploads/2017/10/NAPCA-The-Emerging-Needs-of-AAPI-Older-Adults_Final-Report_Feb2017.pdf
https://dx.plos.org/10.1371/journal.pone.0231924
http://dx.doi.org/10.1371/journal.pone.0231924
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32298385&dopt=Abstract
http://dx.doi.org/10.1080/15350770.2017.1294418
http://dx.doi.org/10.1016/s0890-4065(02)00048-8
https://www.nami.org/Support-Education/NAMI-HelpLine/COVID-19-Information-and-Resources/COVID_Isolation_Guide.pdf
https://www.nami.org/Support-Education/NAMI-HelpLine/COVID-19-Information-and-Resources/COVID_Isolation_Guide.pdf
https://www.ingentaconnect.com/content/asag/gen/2013/00000037/00000004/art00006
http://dx.doi.org/10.1037/0033-2909.119.3.488
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8668748&dopt=Abstract
http://dx.doi.org/10.1037/sah0000275
http://dx.doi.org/10.1037/a0032344
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23544839&dopt=Abstract
https://ijponline.biomedcentral.com/articles/10.1186/s13052-021-00997-7
http://dx.doi.org/10.1186/s13052-021-00997-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33618753&dopt=Abstract
https://europepmc.org/abstract/MED/32672332
http://dx.doi.org/10.1093/geronb/gbaa098
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32672332&dopt=Abstract
https://www.nielsen.com/insights/2020/marketers-its-time-to-engage-asian-american-consumers/
https://www.nielsen.com/insights/2020/marketers-its-time-to-engage-asian-american-consumers/
http://dx.doi.org/10.1016/j.chb.2012.04.001
http://dx.doi.org/10.1111/jcc4.12160
http://dx.doi.org/10.1093/jcmc/zmz013
https://doi.org/10.1159/000502577
http://dx.doi.org/10.1159/000502577
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31522178&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.1177/0020764020922269?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/0020764020922269
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32349580&dopt=Abstract
https://thenewstack.io/the-network-impact-of-the-global-covid-19-pandemic/
https://thenewstack.io/the-network-impact-of-the-global-covid-19-pandemic/
http://dx.doi.org/10.1056/NEJMp2003539
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32160451&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2020.0099
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32329654&dopt=Abstract
https://europepmc.org/abstract/MED/32317129
http://dx.doi.org/10.1016/j.pedn.2020.04.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32317129&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Park et a

34.

35.

36.

37.

38.

39.

40.
41.

42.

43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

Drouin M, McDaniel BT, Pater J, Toscos T. How parents and their children used social media and technology at the
beginning of the COV1D-19 pandemic and associations with anxiety. Cyberpsychol Behav Soc Netw 2020
Nov;23(11):727-736. [doi: 10.1089/cyber.2020.0284] [Medline: 32726144]

Vargo D, Zhu L, Benwell B, Yan Z. Digital technology use during COVID - 19 pandemic: A rapid review. Human Behav
and Emerg Tech 2020 Dec 28;3(1):13-24. [doi: 10.1002/hbe?.242]

BuisL, Singer D, Solway E, Kirch M, Kullgren J, Malani P. Telehealth Use Among Older Adults Before and During
COVID-19. University of Michigan National Poll on Healthy Aging. 2020 Aug. URL : http://hdl.handle.net/2027.42/156253
[accessed 2022-12-12]

Czaja SJ, Boot WR, Charness N, Rogers WA, Sharit J. Improving social support for older adults through technology:
findings from the PRISM randomized controlled trial. Gerontologist 2018 May 08;58(3):467-477 [FREE Full text] [doi:
10.1093/geront/gnw249] [Medline: 28201730]

Collaborative Approach for AAPI Research and Education (CARE). University of California San Francisco. URL: https:/
[careregistry.ucsf.edu/ [accessed 2022-12-12]

TaPark VM, Meyer OL, Tsoh JY, Kanaya AM, Tzuang M, Nam B, et al. The Collaborative Approach for Asian Americans
and Pacific |landers Research and Education (CARE): A recruitment registry for Alzheimer's disease and related dementias,
aging, and caregiver-related research. Alzheimers Dement 2022 Apr 14:1. [doi: 10.1002/alz.12667] [Medline: 35420258]
COMPASS. URL: https://compass.ucsf.edu [accessed 2022-12-12]

Process of trand ation and adaptation of instruments. World Health Organization. 2018. URL : https://www.mhinnovation.net/
sites/defaul t/fil es/fil es/ WHO%20Gui del i nes¥%200n%20Transl ati on%20and%20A daptati on%200f %20l nstruments.docx
[accessed 2022-12-12]

Kroenke K, Spitzer RL, Williams JBW, Léwe B. An ultra-brief screening scale for anxiety and depression: the PHQ-4.
Psychosomatics 2009;50(6):613-621. [doi: 10.1176/appi.psy.50.6.613] [Medline: 19996233]

Kroenke K, Spitzer RL, Williams JBW. The Patient Health Questionnaire-2: validity of atwo-item depression screener.
Med Care 2003 Nov;41(11):1284-1292. [doi: 10.1097/01.M L R.0000093487.78664.3C] [Medline: 14583691]

Wild B, Eckl A, Herzog W, Niehoff D, Lechner S, Maatouk I, et al. Assessing generalized anxiety disorder in elderly people
using the GAD-7 and GAD-2 scales: results of avalidation study. Am J Geriatr Psychiatry 2014 Oct;22(10):1029-1038.
[doi: 10.1016/j.jagp.2013.01.076] [Medline: 23768681]

Léwe B, Wahl I, Rose M, Spitzer C, Glaesmer H, Wingenfeld K, et al. A 4-item measure of depression and anxiety:
validation and standardization of the Patient Health Questionnaire-4 (PHQ-4) in the general population. J Affect Disord
2010 Apr;122(1-2):86-95. [doi: 10.1016/j.jad.2009.06.019] [Medline: 19616305]

EuroQol Group. EuroQol--a new facility for the measurement of health-related quality of life. Health Policy 1990
Dec;16(3):199-208. [doi: 10.1016/0168-8510(90)90421-9] [Medline: 10109801]

Rabin R, de Charro F. EQ-5D: ameasure of health status from the EuroQol Group. Ann Med 2001 Jul;33(5):337-343. [doi:
10.3109/07853890109002087] [Medline: 11491192]

Devlin NJ, Brooks R. EQ-5D and the EuroQol Group: past, present and future. Appl Health Econ Health Policy 2017
Apr;15(2):127-137 [FREE Full text] [doi: 10.1007/s40258-017-0310-5] [Medline: 28194657]

Stoddard J, Reynolds EK, ParisR, Haller S, Johnson S, Zik J, et al. The Coronavirus Impact Scale: construction, validation,
and comparisonsin diverse clinical samples. PsyArXiv: Preprint posted online June 10 2021 [FREE Full text] [doi:
10.31234/osf.io/kz4pg]

World Population Ageing 2019. United Nations Department of Economic and Socia Affairs. 2019. URL: https:.//www.
un.org/en/devel opment/desalpopul ation/publi cations/pdf/agei ng/Worl dPopul ationA geing2019-Highlights.pdf [accessed
2022-12-12]

SAS OnDemand for Academics. SAS Institute Inc. URL: https.//support.sas.com/en/software/
ondemand-for-academics-support.html [accessed 2022-12-12]

Twenge JM, McAllister C, Joiner TE. Anxiety and depressive symptomsin U.S. Census Bureau assessments of adults:
Trends from 2019 to fall 2020 across demographic groups. J Anxiety Disord 2021 Oct;83:102455. [doi:
10.1016/j.janxdis.2021.102455] [Medline: 34332230]

Lubetkin El, JiaH, Franks P, Gold MR. Relationship among sociodemographic factors, clinical conditions, and health-related
quality of life: examining the EQ-5D in the U.S. general population. Qual Life Res 2005 Dec;14(10):2187-2196. [doi:
10.1007/s11136-005-8028-5] [Medline: 16328899]

Mertens G, Gerritsen L, Duijndam S, Salemink E, Engelhard IM. Fear of the coronavirus (COVID-19): Predictorsin an
online study conducted in March 2020. J Anxiety Disord 2020 Aug;74:102258 [FREE Full text] [doi:
10.1016/j.janxdis.2020.102258] [Medline; 32569905]

Klaiber B, Wen JH, DelL.ongis A, Sin NL. The ups and downs of daily life during COVID-19: age differencesin affect,
stress, and positive events. J Gerontol B Psychol Sci Soc Sci 2021 Jan 18;76(2):e30-e37 [EREE Full text] [doi:
10.1093/geronb/gbaa096] [Medline: 32674138]

Gorenko JA, Moran C, Flynn M, Dobson K, Konnert C. Social isolation and psychological distress among older adults
related to COVID-19: a narrative review of remotely-delivered interventions and recommendations. J Appl Gerontol 2021
Jan 11;40(1):3-13. [doi: 10.1177/0733464820958550] [Medline: 32914668]

https://publichealth.jmir.org/2023/1/e35748 JMIR Public Health Surveill 2023 | vol. 9 | €35748 | p. 14

(page number not for citation purposes)


http://dx.doi.org/10.1089/cyber.2020.0284
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32726144&dopt=Abstract
http://dx.doi.org/10.1002/hbe2.242
http://hdl.handle.net/2027.42/156253
https://europepmc.org/abstract/MED/28201730
http://dx.doi.org/10.1093/geront/gnw249
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28201730&dopt=Abstract
https://careregistry.ucsf.edu/
https://careregistry.ucsf.edu/
http://dx.doi.org/10.1002/alz.12667
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35420258&dopt=Abstract
https://compass.ucsf.edu
https://www.mhinnovation.net/sites/default/files/files/WHO%20Guidelines%20on%20Translation%20and%20Adaptation%20of%20Instruments.docx
https://www.mhinnovation.net/sites/default/files/files/WHO%20Guidelines%20on%20Translation%20and%20Adaptation%20of%20Instruments.docx
http://dx.doi.org/10.1176/appi.psy.50.6.613
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19996233&dopt=Abstract
http://dx.doi.org/10.1097/01.MLR.0000093487.78664.3C
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14583691&dopt=Abstract
http://dx.doi.org/10.1016/j.jagp.2013.01.076
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23768681&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2009.06.019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19616305&dopt=Abstract
http://dx.doi.org/10.1016/0168-8510(90)90421-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10109801&dopt=Abstract
http://dx.doi.org/10.3109/07853890109002087
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11491192&dopt=Abstract
https://europepmc.org/abstract/MED/28194657
http://dx.doi.org/10.1007/s40258-017-0310-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28194657&dopt=Abstract
https://doi.org/10.31234/osf.io/kz4pg
http://dx.doi.org/10.31234/osf.io/kz4pg
https://www.un.org/en/development/desa/population/publications/pdf/ageing/WorldPopulationAgeing2019-Highlights.pdf
https://www.un.org/en/development/desa/population/publications/pdf/ageing/WorldPopulationAgeing2019-Highlights.pdf
https://support.sas.com/en/software/ondemand-for-academics-support.html
https://support.sas.com/en/software/ondemand-for-academics-support.html
http://dx.doi.org/10.1016/j.janxdis.2021.102455
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34332230&dopt=Abstract
http://dx.doi.org/10.1007/s11136-005-8028-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16328899&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0887-6185(20)30072-4
http://dx.doi.org/10.1016/j.janxdis.2020.102258
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32569905&dopt=Abstract
https://europepmc.org/abstract/MED/32674138
http://dx.doi.org/10.1093/geronb/gbaa096
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32674138&dopt=Abstract
http://dx.doi.org/10.1177/0733464820958550
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32914668&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Park et a

57. Kotwal AA, Holt-Lunstad J, Newmark RL, Cenzer |, Smith AK, Covinsky KE, et al. Social isolation and loneliness among
San Francisco Bay Areaolder adults during the COVI1D-19 shelter-in-place orders. JAm Geriatr Soc 2021 Jan 09;69(1):20-29
[FREE Full text] [doi: 10.1111/jgs.16865] [Medline: 32965024]

58. Caetano SC, SilvaCM, Vettore MV. Gender differencesin the association of perceived social support and social network
with self-rated health status among older adults: a population-based study in Brazil. BMC Geriatr 2013 Nov 15;13(1):122
[FREE Full text] [doi: 10.1186/1471-2318-13-122] [Medline: 24229389)]

59. Madhav K, Sherchand SP, Sherchan S. Association between screen time and depression among US adults. Prev Med Rep
2017 Dec;8:67-71 [FREE Full text] [doi: 10.1016/j.pmedr.2017.08.005] [Medline: 28879072]

60. PandyaA, LodhaP. Social connectedness, excessive screen time during COVID-19 and mental health: areview of current
evidence. Front Hum Dyn 2021 Jul 22;3:A [FREE Full text] [doi: 10.3389/fhumd.2021.684137]

61. De' R, Pandey N, Pal A. Impact of digital surge during Covid-19 pandemic: A viewpoint on research and practice. Int J Inf
Manage 2020 Dec;55:102171 [FREE Full text] [doi: 10.1016/}.ijinfomgt.2020.102171] [Medline: 32836633]

62. Chopik W. The benefits of social technology use among older adults are mediated by reduced loneliness. Cyberpsychol
Behav Soc Netw 2016 Sep;19(9):551-556 [FREE Full text] [doi: 10.1089/cyber.2016.0151] [Medline: 27541746]

63. Uchino BN, Bowen K, de Grey RK, Mikel J, Fisher EB. Socia Support and Physical Health: Models, M echanisms, and
Opportunities. In: Principles and Concepts of Behavioral Medicine. New York, NY: Springer; 2018:341-372.

64. Saltzman LY, Hansel TC, Bordnick PS. Loneliness, isolation, and social support factorsin post-COVID-19 mental health.
Psychol Trauma 2020 Aug;12(S1):S55-S57. [doi: 10.1037/tra0000703] [Medline: 32551762]

Abbreviations

AAPI: Asian Americans and Pacific Islander

CARE: The Collaborative Approach for Asian Americans and Pacific |slanders Research and Education
COMPASS: COVID-19 Effects on the Mental and Physical Health of Asian Americans and Pacific 1slanders
Survey Study

ICAN: International Children Assistance Network

NAPCA: National Asian Pacific Center on Aging

NIA: National Institute on Aging

NIH: National Institutes of Health

PHQ-4: Patient Health Questionnaire-4

SIP: shelter-in-place

VIF: varianceinflation factor

Edited by T Sanchez, A Mavragani; submitted 16.12.21; peer-reviewed by N Charness, J Perales-Puchalt; comments to author
30.04.22; revised version received 19.08.22; accepted 28.10.22; published 23.01.23

Please cite as:

Park LG, Meyer OL, Dougan MM, Golden B, Ta K, Nam B, Tsoh JY, Tzuang M, Park VMT

Social Support and Technology Use and Their Association With Mental and Physical Health During the COVID-19 Pandemic Among
Asian Americans: The COMPASS Cross-sectional Study

JMIR Public Health Surveill 2023;9:e35748

URL: https://publichealth.jmir.org/2023/1/e35748

doi: 10.2196/35748

PMID: 36395324

©Linda G Park, Oanh L Meyer, Marcelle M Dougan, Bethany Golden, Kevin Ta, Bora Nam, Janice Y Tsoh, Marian Tzuang,
Van M Ta Park. Originally published in IMIR Public Health and Surveillance (https://publichealth.jmir.org), 23.01.2023. This
is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the origina work, first published in IMIR Public Health and Surveillance, is properly cited. The complete bibliographic
information, alink to the original publication on https://publichealth.jmir.org, as well as this copyright and license information
must be included.

https://publichealth.jmir.org/2023/1/e35748 JMIR Public Health Surveill 2023 | vol. 9 | €35748 | p. 15
(page number not for citation purposes)

RenderX


https://europepmc.org/abstract/MED/32965024
http://dx.doi.org/10.1111/jgs.16865
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32965024&dopt=Abstract
https://bmcgeriatr.biomedcentral.com/articles/10.1186/1471-2318-13-122
http://dx.doi.org/10.1186/1471-2318-13-122
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24229389&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2211-3355(17)30131-6
http://dx.doi.org/10.1016/j.pmedr.2017.08.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28879072&dopt=Abstract
https://doi.org/10.3389/fhumd.2021.684137
http://dx.doi.org/10.3389/fhumd.2021.684137
https://europepmc.org/abstract/MED/32836633
http://dx.doi.org/10.1016/j.ijinfomgt.2020.102171
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32836633&dopt=Abstract
https://europepmc.org/abstract/MED/27541746
http://dx.doi.org/10.1089/cyber.2016.0151
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27541746&dopt=Abstract
http://dx.doi.org/10.1037/tra0000703
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32551762&dopt=Abstract
https://publichealth.jmir.org/2023/1/e35748
http://dx.doi.org/10.2196/35748
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36395324&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

	Social Support and Technology Use and Their Association With Mental and Physical Health During the COVID-19 Pandemic Among Asian Americans: The COMPASS Cross-sectional Study
	Recommended Citation
	Authors

	Untitled

