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Summary

What is already known on this topic?

Racial and ethnic minority populations in the US experience heightened
stress, which leads to racial and ethnic disparities in chronic disease.

What is added by this report?

Sleep disturbance is a crucial mediator, explaining part of the associ-
ations between stress and poor health among Chinese and Korean immig-
rants in the US.

What are the implications for public health practice?

Improving sleep health can help to decrease the effects of heightened
stress on chronic disease outcomes among racial and ethnic minority pop-
ulations.

Abstract

Introduction
Disturbed sleep may be a factor that links stress with poor health,
especially among groups experiencing high levels of stress caused
by racial and ethnic minority and nativity status. The objective of
this study was to describe the potential mediating role of sleep dis-
turbance in the associations between various types of stress and
self-rated health among Chinese and Korean Americans.

Methods
Our cross-sectional study consisted of 400 Chinese and Korean
immigrants aged 50 to 75 years recruited from August 2018
t h r o u g h  J u n e  2 0 2 0  f r o m  p h y s i c i a n s ’  c l i n i c s  i n  t h e

Baltimore–Washington, DC, metropolitan area. We used the Pa-
tient Reported Outcomes Measurement Information System
(PROMIS) short-form questionnaire to measure sleep disturbance.
Linear regression analyses examined associations between 3 types
of stress (acculturative stress, perceived stress, and distress) and
self-rated health, accounting for demographic, socioeconomic, and
health insurance factors. The Karlson–Holm–Breen method was
used to estimate the total and direct effects of stresses on self-rated
health and the indirect effects of stresses on health through sleep
disturbance.

Results
Greater acculturative stress (β = 0.08; 95% CI, 0.01–0.14), per-
ceived stress (β = 0.05; 95% CI, 0.03–0.08), and distress (β = 0.09;
95% CI, 0.05–0.13) were all associated with poorer self-rated
health. Sleep disturbance was a partial mediator, with sleep dis-
turbance accounting for 21.7%, 14.9%, and 18.7% of the associ-
ations between acculturative stress, perceived stress, and distress
and self-rated health, respectively.

Conclusion
Because sleep disturbance partially mediates the associations
between stress and poor self-rated health, future interventions and
research may consider mitigating sleep disturbances and stress
among racial and ethnic minority populations to address health
disparities.

Introduction
Stress is a major contributor to health disparities among racial and
ethnic populations in the US. Because of socioeconomic disad-
vantages and discriminatory experiences linked to historical and
continued structural racism, racial and ethnic minority popula-
tions are more exposed to and susceptible to stress than are non-
Hispanic White people (1,2). Asian, Black, and Hispanic or Latino
populations in the US report higher levels of stress than the US
non-Hispanic White population in several domains such as occu-
pation, finances, childhood adversity, racial bias, and neighbor-
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hoods (1). Racial and ethnic differences in stress contribute to dis-
parities in emotional strain, cardiovascular disease, and all-cause
mortality (1,3). Research has focused on some of the pathways
linking experiences of stress to health disparities among racial and
ethnic minority populations, including allostatic load (cumulative
burden of chronic stress) and maladaptive behaviors such as sub-
stance use and unhealthy diet (4,5). Less attention has been paid to
the role of disturbed sleep to explain the relationship between
stress and poor health.

This study focused on the mediating role of sleep disturbance in
the association between stress and self-rated health among a
sample of Chinese and Korean immigrants in the US. Self-rated
health is a commonly used metric of overall health, and it has been
applied in diverse populations, including immigrant Chinese and
Korean Americans (6). Prior research provided empirical evid-
ence that poor sleep mediated the associations between perceived
stress and depression (7). Studies have additionally found dis-
turbed sleep to mediate associations between stress and overall
health and well-being among mothers and children experiencing
trauma (8,9). Research suggests that many Asian Americans likely
somaticize stressful experiences into physical symptoms such as
sleep disturbances (10,11). Sleep disturbances lead to poor mental
and physical functioning, including greater risk of inflammation,
chronic diseases, and multimorbidity (12–14).

The current study contributes to this literature by examining the
mediating role of sleep in the association between 3 types of stress
(acculturative stress, perceived stress, and distress) and health. The
sample consisted of Chinese and Korean immigrants, a group
prone to experiencing these types of stress. Immigrants may ex-
perience acculturative stress — defined as the psychological im-
pact, or stress reaction, of adapting to a new cultural context (15).
Previous research suggests that acculturative stress is significantly
associated with sleep disturbance or poor sleep quality among im-
migrant Chinese and Korean Americans (16). Furthermore, levels
of perceived stress and reported distress may similarly be associ-
ated with poor sleep and subsequent poor health among Chinese
and Korean immigrants in the US (6). To our knowledge, this is
the first study to examine the role of sleep disturbance to explain
the associations between stresses and health among Asians in the
US. We first hypothesized that higher levels of acculturative
stress, perceived stress, and distress would be associated with
worse self-rated health. We also hypothesized that sleep disturb-
ance would partially mediate the associations between stress and
self-rated health.

 

 

Methods
Study sample

We used data from a randomized controlled trial to increase
colorectal cancer screening among 400 Chinese and Korean Amer-
icans (200 Chinese and 200 Korean). Study participants were ori-
ginally from China or Korea, aged 50 to 75 years, and living in the
US for an average of 23 years. Participants were recruited in the
Baltimore–Washington, DC, metropolitan area from primary care
physicians’ clinics. The baseline survey data were collected from
August 2018 through June 2020. Participants completed the sur-
vey either in person or by telephone in their preferred language
(Mandarin, Korean, or English) after signing informed consent
forms. Most (89%) participants completed a self-administered
questionnaire in person; 11% of participants completed a research
assistant–led telephone survey because of the COVID-19 out-
break in March 2020. This study was approved by the institution-
al review boards of the University of Maryland, College Park, and
the University of California, Irvine.

Measures

Self-rated health was the dependent variable, which was assessed
by using the question “Would you say that in general your health
is excellent, very good, good, fair, or poor?” Prior studies found
self-rated health to be a valid measure of overall physical and
mental health among Chinese and Korean populations in their re-
spective languages (17,18). In this study, we used it as a continu-
ous variable ranging from 1 (excellent) to 5 (poor), with higher
scores indicating worse self-rated health.

Our independent variables of interest were 3 types of stress: accul-
turative stress, perceived stress, and distress. We assessed accul-
turative stress by using a 9-item scale from the National Latino
and Asian American Study intended to measure stressors associ-
ated with the experience of being an immigrant in a US cultural
and sociopolitical context; this scale has been widely used in the
Chinese and Korean languages (15). Responses to the 9 items
were dichotomous (yes = 1; no or not applicable = 0) and in-
cluded the following: 1) feeling guilty for leaving family or
friends in a home country, 2) receiving the same level of respect in
the US as in a home country, 3) having limited contact with fam-
ily or friends outside home country, 4) having difficulty in interac-
tions with others because of English proficiency, 5) being treated
badly because of speaking English poorly, 6) having difficulty in
finding work because of Asian descent, 7) being questioned about
legal status, 8) having concern about being deported if one were to
go to a social or government agency, and 9) avoiding seeking

PREVENTING CHRONIC DISEASE VOLUME 20, E04

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY     JANUARY 2023

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

2       Centers for Disease Control and Prevention  •  www.cdc.gov/pcd/issues/2023/22_0241.htm



health services due to fear of immigration officials. Item 2 was
reverse-coded. We calculated acculturative stress as the sum of all
9 items (range, 0–9). Higher scores indicate greater acculturative
stress.

We used a modified version of the Perceived Stress Scale to meas-
ure perceived stress (19). The Perceived Stress Scale has been val-
idated in both the Chinese and Korean languages (20,21). This
modified scale included 10 of the 14 items that measured self-
reported stress over the past month: 1) how often have you been
upset because of something that happened unexpectedly; 2) how
often have you felt that you were unable to control the important
things in your life; 3) how often have you felt nervous and
stressed; 4) how often have you dealt successfully with irritating
life hassles; 5) how often have you felt that you were effectively
coping with important changes that were occurring in your life; 6)
how often have you felt confident about your ability to handle
your personal problems; 7) how often have you felt that things
were going your way; 8) how often have you found that you could
not cope with all the things that you had to do; 9) how often have
you been able to control irritations in your life; 10) how often have
you felt that you were on top of things. We coded each response
on a range from 0 (“never”) to 4 (“very often”). Items 4, 5, 6, 7, 9,
and 10 were reverse-coded. We calculated perceived stress as the
sum of all 10 items (range, 0–40). Higher scores indicate greater
perceived stress.

We measured distress  by using a  distress  “thermometer”
numbered from 0 at the bottom (“no distress”) to 10 at the top
(“extreme distress”) (22). Respondents circled the number that
best described how much distress they had been experiencing in
the past week. Distress was a continuous variable (range, 0–10).
Higher scores indicated greater distress.

Sleep disturbance was a potential mediator of the associations
between stress and self-rated health. We assessed sleep disturb-
ance by using the short-form version of the Sleep Disturbance
Questionnaire from the Patient Reported Outcomes Measurement
Information System (PROMIS), a validated and reliable measure
of sleep disturbance (23). It included 8 items to measure self-
reported perceptions of sleep quality, depth, and restoration dur-
ing the past 7 days: 1) my sleep was restless; 2) I was satisfied
with my sleep; 3) my sleep was refreshing; 4) I had difficulty fall-
ing asleep; 5) I had trouble staying asleep; 6) I had trouble sleep-
ing; 7) I got enough sleep; and 8) my sleep quality was [very poor,
poor, fair, good, or very good]. Respondents rated each item on a
5-point Likert scale, and we summed ratings to obtain a total raw
score ranging from 8 to 40. Following the PROMIS guidelines for
categorizing sleep disturbance, we converted the total raw score to

a standardized T-score using conversion tables, with higher scores
indicating greater sleep disturbances (23). Then, we recoded T-
scores into a binary variable, with T-scores less than 55 indicating
no or slight sleep disturbance and T-scores of 55 or more indicat-
ing mild, moderate, or severe sleep disturbance.

Sociodemographic characteristics included age (continuous years),
sex (male or female), Asian subgroup (Chinese or Korean), marit-
al status (married or cohabitating, or not currently married or co-
habitating), education (less than high school, high school graduate
or GED [General Educational Development], business or voca-
tional school or some college, college graduate, or attended gradu-
ate or professional school), annual household income (<$20,000,
$20,000–$39,999,  $40,000–$59,999,  $60,000–$79,999,
$80,000–$99,999, or ≥$100,000), employment (full time, part
time, or not employed), and health insurance status (private health
insurance, Medicare or Medicaid, or no health insurance) based on
self-report.

Statistical analysis

First, we conducted a descriptive analysis for the sample overall
and stratified by risk of sleep disturbance. We calculated means
and SDs for all continuous variables, frequencies, and percentages
for all categorical variables. To compare the differences between
subgroups, we conducted 2-sample t tests for continuous variables
and χ2 tests for categorical variables. Second, we used linear re-
gression models to estimate associations between acculturative
stress, perceived stress, distress, and self-rated health. We conduc-
ted 3 regression models for each exposure: Model 1 included the
stress variable, adjusting for age; Model 2 added sex, Asian sub-
group, marital status, education, annual household income, em-
ployment status, and health insurance status to Model 1; and Mod-
el 3 added sleep disturbance to Model 2. We then used the
Karlson–Holm–Breen method (24) to conduct mediation analyses
to estimate the degree to which sleep disturbance explained the as-
sociation between stress and self-rated health. Using this method,
we decomposed the total effect of stress on self-rated health into
the direct (unmediated) effect of stress on self-rated health and in-
direct (mediated) effect of stress on self-rated health through sleep
disturbance. This method also calculates percentages of the total
effects of stress on self-rated health caused by sleep disturbance.
We also created a simple conceptual model of the mediating role
of sleep disturbance between stress and health.

We calculated these effects accounting for all sociodemographic
covariates. We conducted analyses using Stata version 14 (Stata-
Corp LLC).
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Results
Of the 400 participants, 327 (81.8%) had no or slight sleep dis-
turbance, while 73 (18.2%) had mild, moderate, or severe sleep
disturbance (Table 1). Participants with mild, moderate, or severe
sleep disturbance had worse self-rated health and higher accultur-
ative stress, perceived stress, and distress compared with parti-
cipants with no or slight sleep disturbance. Additionally, parti-
cipants with mild, moderate, or severe sleep disturbance were
more likely to be female (vs male), Korean (vs Chinese), and not
currently married or cohabitating (vs married or cohabitating) rel-
ative to participants with no or slight sleep disturbance.

Linear regression models of the association between stresses and
self-rated health, adjusting for covariates, showed that higher ac-
culturative stress, perceived stress, and distress were associated
with worse self-rated health across all models (Table 2). A 1-unit
increase in acculturative stress was associated with worse self-
rated health by 0.14 (95% CI, 0.07–0.20) in Model 1, which adjus-
ted for age. This association was attenuated but still in the same
direction when adjusted for covariates in Model 2. In other words,
at the lowest acculturative stress level of 0, the predicted self-rated
health was 2.9, and at the highest level of acculturative stress of
8.0, the predicted self-rated health was 4.1, accounting for so-
ciodemographic characteristics. When sleep disturbance was ad-
ded to Model 3, the association between acculturative stress and
self-rated health was further attenuated, but still in the same direc-
tion. A 1-unit increase in perceived stress was associated with
worse self-rated health by 0.08 (95% CI, 0.06–0.10) in Model 1,
and the association was attenuated in Model 2. At the lowest per-
ceived stress level of 2.0, the predicted self-rated health was 2.6,
and at the highest perceived stress level of 26.0, the predicted self-
rated health was 3.7, accounting for sociodemographic covariates.
This association was slightly attenuated in Model 3 with the inclu-
sion of sleep disturbance. Higher distress was also associated with
worse self-rated health by 0.10 (95% CI, 0.06–0.14) and 0.11
(95% CI, 0.07–0.15) for every 1-unit increase in distress in Model
1 and Model 2, respectively. Accounting for sociodemographic
factors, the predicted self-rated health was 2.8 at the lowest dis-
tress level of 0, and the predicted self-rated health was 3.8 at the
highest distress level of 10.0. This association was attenuated, but
still in the same direction accounting for sleep disturbance in
Model 3.

The mediation analyses using the Karlson–Holm–Breen method
showed the total effects of each stress on self-rated health, the de-
composed direct (unmediated) effects of each stress on self-rated
health, and the indirect (mediated) effects of each stress on self-
rated health through sleep disturbance, accounting for covariates
(Table 3). The total effect of acculturative stress on self-rated

health was 0.10. A direct effect of acculturative stress on self-rated
health (β = 0.08) remained independent of the potential mediator.
The indirect effect of acculturative stress on self-rated health
through sleep disturbance was 0.02, and 21.7% of total effect was
due to sleep disturbance alone accounting for all covariates. The
total and direct effects of perceived stress on self-rated health were
0.06 and 0.05, while the indirect effect mediated by sleep disturb-
ance was 0.01. Sleep disturbance accounted for 14.9% of the total
effect of perceived stress on self-rated health. For the association
between distress and self-rated health, the total, direct, and indir-
ect effects were 0.11, 0.09, and 0.02, respectively. Sleep disturb-
ance accounted for 18.7% of the total effect of distress on self-
rated health. A conceptual model (Figure) visually outlines the
various relationships.

Figure. Conceptual model of the mediating role of sleep disturbance between
stress and self-rated health.

Discussion
This study tested the mediating role of sleep in the relationship
between 3 types of stress and health. Specifically, we studied
whether acculturative stress, perceived stress, and distress were as-
sociated with self-rated health, and whether this could be partly
explained by higher stress increasing the odds of having sleep dis-
turbance and higher sleep disturbance contributing to worse self-
rated health. The results indicated that higher levels of acculturat-
ive stress, perceived stress, and distress were associated with
worse self-rated health, which supported our first hypothesis. We
also found that sleep disturbance was a partial mediator of these
associations, supporting the second hypothesis. Sleep disturbance
explained 21.7%, 14.9%, and 18.7% of the associations of accul-
turative stress, perceived stress, and distress with self-rated health,
respectively. We evaluated the 3 types of stress separately in this
analysis, because they likely overlap and influence one another.
For example, people with high levels of acculturative stress likely
experience and report more distress as well. Nevertheless, it is not-
able that all 3 forms of stress were associated with self-rated
health, and sleep disturbance was a mediator for all stress types to
slightly different degrees.
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Our findings align with previous empirical evidence that sleep
quality was a mediator between stress and poor health outcomes.
Lee and Hsu found that poor sleep quality mediated the associ-
ation between stress and poor mental health among US mothers of
infants with a low birth weight (8). Similarly, Steffen and Bowden
showed that sleep quality mediated the relationship between per-
ceived racism and depression among US Latinos (25). In China, a
study demonstrated that the association between perceived stress
and depression was partly mediated by sleep quality among older
populations (7). A review suggested evidence for sleep’s mediat-
ing role in the relationship between traumatic stress and health
outcomes among people in the US who experienced specific ad-
verse life events such as HIV diagnosis, war, hurricane, or death
of a spouse (9). Our results indicated that acculturative stress, per-
ceived stress, and distress functioned in similar ways to other
chronic or traumatic stress in contributing to worse health via
sleep disturbance among Chinese and Korean immigrants in the
US. Sleep disturbance is a salient intermediary between stress and
other health outcomes, potentially explaining one-fifth of this rela-
tionship. Therefore, sleep disturbance may be a signal to health
providers of underlying experiences of stress and potential for fu-
ture worsened health. In 2022, the American Heart Association ad-
ded healthy sleep to its checklist of important health and lifestyle
factors for cardiovascular health (26). Future interventions to
lower stress, and subsequently, promote sleep hygiene could be
considered to prevent cardiovascular disease for racial and ethnic
minority populations.

Herein we presented a framework for the mediating role of sleep
linking stress to health. First, stress could predispose people to
sleep disturbances by stimulating the hypothalamic-pituitary-
adrenal axis to release attention- and arousal-related hormones
such as cortisol, noradrenaline, and adrenaline as part of the sym-
pathetic nervous system’s fight-or-flight response (27). These hor-
mones interfere with the body’s ability to maintain quality sleep
(27). Poor sleep health may then result in risk of inflammatory dis-
ease by increasing the levels of C-reactive protein and interleukin-
6 (12). Another mechanism linking poor sleep to disease risk is
decreased serotonin, a neurotransmitter that regulates normal cir-
cadian rhythms and is also at low levels in people with depression
(14). These mechanisms link stress to poor sleep, and poor sleep to
worse health outcomes, including poor physical functioning, de-
pression, and chronic disease (13,14).

To our knowledge, ours is the first study to demonstrate the medi-
ating role of sleep in the association between stress and health
among a sample of Asian Americans. Although Asian Americans
are the fastest-growing racial and ethnic group in the US (28), they
are less represented than other racial groups in stress-related re-
search. This may be because Asian Americans have historically

been stereotyped as a “model minority” whose perceived success
in the US leads to the incorrect assumption that they do not experi-
ence stress caused by discrimination or low socioeconomic status
(11). This myth obscures the struggles of many Asian Americans,
especially those who have low incomes. Currently, Asians in the
US have the largest income gap of any racial group in the country,
with the top 10% earning more than 6 times that of the bottom
10% of Asian Americans (3). Furthermore, Asian Americans are
extremely diverse, representing people from more than 50 coun-
tries, and many subgroups encounter stressful events that do not
gain adequate attention. Asian Americans have been depicted as
perpetual foreigners and outsiders while experiencing racial dis-
crimination and pressure to conform to the model minority myth
(11). Moreover, two-thirds of Asian Americans are non–US born,
which exposes them to unique stressors such as acculturative
stress (28). When experiencing several stressful challenges, Asian
Americans may have difficulty in coping, which manifests in sleep
disturbance. The few studies on sleep health for this racial minor-
ity group have shown that Asian Americans are more likely to re-
port short sleep duration, greater daytime sleepiness, and have
more sleep disordered breathing than White populations in the US
(29,30). Among Asian Americans, experiences of racial discrimin-
ation and acculturative stress have been associated with greater
sleep disturbance (10,16). Notably, the prevalence of sleep dis-
turbance in our sample of Chinese and Korean Americans was
similar to that found in the general US population (23). Sleep dis-
turbance may be an even greater problem among Asian American
subgroups experiencing heightened levels of stress.

Although our study demonstrates novel findings, we have the fol-
lowing limitations to highlight. First, the cross-sectional nature of
the data set did not enable us to establish causal mechanisms. As-
sociations may be in the other direction: worse self-rated health
may lead to sleep disturbance, which then increases stress. There-
fore, our findings on the mediating role of sleep should be con-
sidered preliminary. Nevertheless, our proposed mechanism aligns
with previous longitudinal work linking stress to sleep and sleep to
health outcomes (10,12–14). Second, our study used a unique
sample of Chinese and Korean immigrants aged 50 to 75 years liv-
ing in the Baltimore–Washington, DC, metropolitan area. Our
findings are not generalizable to all Asian Americans or to other
immigrant groups. The middle-aged and older adults in our study
sample were likely experiencing more health issues related to
aging and have different types of life stressors than younger
people. To improve generalizability, future studies should include
both US-born and non–US-born populations in a broader age
range who are from diverse racial and ethnic backgrounds. Fur-
thermore, more research that includes other disaggregated Asian
subgroups who experience other types or levels of stress is needed.
Last, we used only a single retrospective (ie, during the past 7
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days) self-reported measure to assess sleep disturbance. This
measure may not be the most accurate measure although it is
widely used, valid, and reliable in diverse populations. Future
studies could use other validated, objective measures of sleep dis-
turbance, such as actigraphy, to confirm these findings.

Despite some limitations, our study has crucial implications for
preventing chronic disease. There is a need to design and imple-
ment intervention programs tailored for Asian Americans and oth-
er racial and ethnic minority populations that could reduce stress
and address sleep disturbance, which are significant risk factors
for health. For example, clinicians could develop therapeutic inter-
ventions to bolster protective factors that mitigate stress and sleep
disorders among Asian immigrants. These interventions can offer
mental health or behavioral health services that provide patients
with tools to manage stress and improve sleep hygiene. Sleep
health can be an important focus for prevention-oriented interven-
tions given the current findings that sleep disturbance is a symp-
tom of stress that has a strong link to self-rated health. Future re-
search could examine whether improving sleep health promotes
resilience and buffers against the negative effects of stress on
health among racial and ethnic minority populations experiencing
heightened stress.
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Tables

Table 1. Characteristics of 400 Chinese and Korean Immigrants Aged 50 to 75 Years Recruited From Physicians’ Clinics in the Baltimore–Washington, DC, Metro-
politan Area, August 2018–June 2020

Characteristic Total (N = 400)

Sleep disturbance

P valueNone/slight Mild/moderate/severe

No. (%) of participants 400 (100.0) 327 (81.8) 73 (18.2) —

Self-rated health, mean (SD)a 3.1 (1.0) 3.0 (1.0) 3.8 (0.9) <.001

Acculturative stress, mean (SD)b 1.6 (1.5) 1.5 (1.5) 2.2 (1.8) .002

Perceived stress, mean (SD)c 15.6 (4.3) 15.2 (4.3) 17.5 (3.9) <.001

Distress, mean (SD)d 3.6 (2.4) 3.3 (2.3) 5.0 (2.4) <.001

Age, mean (SD), y 58.4 (6.4) 58.4 (6.5) 58.4 (5.7) .93

Sex, n (%)

Female 211 (52.8) 163 (49.8) 48 (65.8)
.01

Male 189 (47.3) 164 (50.2) 25 (34.2)

Asian subgroup, n (%)

Chinese 200 (50.0) 173 (52.9) 27 (37.0)
.01

Korean 200 (50.0) 154 (47.1) 46 (63.0)

Marital status, n (%)

Not currently married or cohabitating 59 (14.8) 41 (12.5) 18 (24.7)
.008

Married/cohabiting 341 (85.3) 286 (87.5) 55 (75.3)

Education, n (%)

Less than high school 43 (10.8) 35 (10.7) 8 (11.0)

.22

High school graduate or GED 91 (22.8) 73 (22.3) 18 (24.7)

Business/vocational school/some college 68 (17.0) 59 (18.0) 9 (12.3)

College graduate 101 (25.3) 76 (23.2) 25 (34.2)

Attended graduate/professional school 97 (24.3) 84 (25.7) 13 (17.8)

Household income, n (%), $

<20,000 62 (15.5) 46 (14.1) 16 (21.9)

.52

20,000–39,999 64 (16.0) 54 (16.5) 10 (13.7)

40,000–59,999 85 (21.3) 68 (20.8) 17 (23.3)

60,000–79,999 49 (12.3) 40 (12.2) 9 (12.3)

80,000–99,999 32 (8.0) 26 (8.0) 6 (8.2)

≥100,000 108 (27.0) 93 (28.4) 15 (20.5)

Employment status, n (%)

Abbreviations: —, does not apply; GED, General Educational Development.
a Scale for self-rated health ranged from 1 (excellent) to 5 (poor).
b Scale consisted of 9 dichotomous (yes = 1; no or not applicable = 0) items. Scale ranged from 0 to 9, with higher scores indicating greater acculturative stress.
c A 10-item modified version of the Perceived Stress Scale (19) was used; scale ranged from 0 to 40, with higher scores indicating greater perceived stress.
d Measured by a distress “thermometer” numbered from 0 at the bottom (no distress) to 10 at the top (extreme distress). Respondents circled their response;
scale ranged from 0 to 10, with higher scores indicating greater distress.
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(continued)

Table 1. Characteristics of 400 Chinese and Korean Immigrants Aged 50 to 75 Years Recruited From Physicians’ Clinics in the Baltimore–Washington, DC, Metro-
politan Area, August 2018–June 2020

Characteristic Total (N = 400)

Sleep disturbance

P valueNone/slight Mild/moderate/severe

Working full time 231 (57.8) 190 (58.1) 41 (56.2)

.67Working part time 84 (21.0) 66 (20.2) 18 (24.7)

Not currently working 85 (21.3) 71 (21.7) 14 (19.2)

Health insurance status, n (%)

Private health insurance 243 (60.8) 200 (61.2) 43 (58.9)

.94Medicare/Medicaid 74 (18.5) 60 (18.3) 14 (19.2)

No health insurance 83 (20.8) 67 (20.5) 16 (21.9)

Abbreviations: —, does not apply; GED, General Educational Development.
a Scale for self-rated health ranged from 1 (excellent) to 5 (poor).
b Scale consisted of 9 dichotomous (yes = 1; no or not applicable = 0) items. Scale ranged from 0 to 9, with higher scores indicating greater acculturative stress.
c A 10-item modified version of the Perceived Stress Scale (19) was used; scale ranged from 0 to 40, with higher scores indicating greater perceived stress.
d Measured by a distress “thermometer” numbered from 0 at the bottom (no distress) to 10 at the top (extreme distress). Respondents circled their response;
scale ranged from 0 to 10, with higher scores indicating greater distress.
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Table 2. Associations of Acculturative Stress, Perceived Stress, and Distress With Self-Rated Healtha in Linear Regression Analysis of Data From 400 Chinese and
Korean Immigrants Aged 50 to 75 Years Recruited From Physicians’ Clinics in the Baltimore–Washington, DC, Metropolitan Area, August 2018–June 2020

Variable

Self-rated health to β (95% CI)

Acculturative stressb Perceived stressc Distressd

Model 1e Model 2f Model 3g Model 1e Model 2f Model 3g Model 1e Model 2f Model 3g

Stress 0.14 (0.07 to
0.20)

0.10 (0.03 to
0.16)

0.08 (0.01 to
0.14)

0.08 (0.06 to
0.10)

0.06 (0.04 to
0.09)

0.05 (0.03 to
0.08)

0.10 (0.06 to
0.14)

0.11 (0.07 to
0.15)

0.09 (0.05 to
0.13)

Age 0.01 (–0.01
to 0.03)

–0.01 (–0.03
to 0.01)

–0.01 (–0.02
to 0.01)

0.01 (–0.01
to 0.03)

0 (–0.02 to
0.02)

0 (–0.02 to
0.02)

0.01 (0 to
0.03)

0 (–0.02 to
0.01)

0 (–0.02 to
0.02)

Sex

Female — 0.22 (0.01 to
0.43)

0.16 (–0.04
to 0.37)

— 0.21 (0.01 to
0.42)

0.16 (–0.04
to 0.36)

— 0.19 (–0.01
to 0.40)

0.15 (–0.05
to 0.35)

Male — Reference Reference — Reference Reference — Reference Reference

Asian subgroup

Chinese — –0.21 (–0.43
to 0.02)

–0.14 (–0.36
to 0.07)

— –0.14 (–0.36
to 0.08)

–0.09 (–0.31
to 0.12)

— –0.21 (–0.43
to 0.01)

–0.16 (–0.38
to 0.05)

Korean — Reference Reference — Reference Reference — Reference Reference

Marital status

Not currently married — 0.13 (–0.15
to 0.42)

0.07 (–0.21
to 0.34)

— 0.13 (–0.14
to 0.41)

0.07 (–0.20
to 0.34)

— 0.12 (–0.15
to 0.40)

0.07 (–0.20
to 0.34)

Married or cohabiting — Reference Reference — Reference Reference — Reference Reference

Education

Less than high school
graduate

— 0.18 (–0.23
to 0.59)

0.19 (–0.21
to 0.59)

— 0.17 (–0.23
to 0.57)

0.18 (–0.21
to 0.57)

— 0.37 (–0.03
to 0.76)

0.34 (–0.06
to 0.73)

High school graduate
or GED

— 0.35 (0.01 to
0.69)

0.36 (0.03 to
0.69)

— 0.35 (0.02 to
0.69)

0.36 (0.04 to
0.68)

— 0.51 (0.18 to
0.84)

0.49 (0.16 to
0.81)

Business/vocational
school/some college

— 0.40 (0.06 to
0.74)

0.42 (0.09 to
0.76)

— 0.41 (0.08 to
0.75)

0.43 (0.11 to
0.76)

— 0.49 (0.15 to
0.82)

0.49 (0.16 to
0.82)

College graduate — 0.35 (0.04 to
0.67)

0.32 (0.01 to
0.62)

— 0.33 (0.02 to
0.64)

0.30 (0 to
0.60)

— 0.42 (0.11 to
0.73)

0.38 (0.07 to
0.68)

Attended graduate/
professional school

— Reference Reference — Reference Reference — Reference Reference

Annual household income, $

<20,000 — 0.57 (0.17 to
0.98)

0.49 (0.09 to
0.88)

— 0.44 (0.04 to
0.84)

0.38 (–0.01
to 0.77)

— 0.57 (0.18 to
0.96)

0.50 (0.11 to
0.89)

20,000–39,999 — 0.44 (0.07 to
0.81)

0.46 (0.10 to
0.81)

— 0.28 (–0.09
to 0.64)

0.31 (–0.04
to 0.67)

— 0.40 (0.04 to
0.76)

0.42 (0.07 to
0.77)

40,000–59,999 — 0.22 (–0.11
to 0.55)

0.22 (–0.10
to 0.54)

— 0.17 (–0.16
to 0.49)

0.17 (–0.15
to 0.48)

— 0.18 (–0.14
to 0.50)

0.18 (–0.13
to 0.50)

a Scale for self-rated health ranged from 1 (excellent) to 5 (poor).
b Scale consisted of 9 dichotomous (yes = 1; no or not applicable = 0) items. Scale ranged from 0 to 9, with higher scores indicating greater acculturative stress.
c A 10-item modified version of the Perceived Stress Scale (19) was used; scale ranged from 0 to 40, with higher scores indicating greater perceived stress.
d Measured by a distress “thermometer” numbered from 0 at the bottom (no distress) to 10 at the top (extreme distress). Respondents circled their response;
scale ranged from 0 to 10, with higher scores indicating greater distress.
e Model 1: Stress + age.
f Model 2: Model 1 + sex, Asian subgroup, marital status, education, household income, employment status, health insurance status.
g Model 3: Model 2 + sleep disturbance.
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(continued)

Table 2. Associations of Acculturative Stress, Perceived Stress, and Distress With Self-Rated Healtha in Linear Regression Analysis of Data From 400 Chinese and
Korean Immigrants Aged 50 to 75 Years Recruited From Physicians’ Clinics in the Baltimore–Washington, DC, Metropolitan Area, August 2018–June 2020

Variable

Self-rated health to β (95% CI)

Acculturative stressb Perceived stressc Distressd

Model 1e Model 2f Model 3g Model 1e Model 2f Model 3g Model 1e Model 2f Model 3g

60,000–79,999 — 0.08 (–0.30
to 0.46)

0.08 (–0.29
to 0.45)

— 0.01 (–0.37
to 0.38)

0.01 (–0.35
to 0.38)

— 0.01 (–0.36
to 0.38)

0.02 (–0.35
to 0.38)

80,000–99,999 — –0.10 (–0.52
to 0.32)

–0.10 (–0.51
to 0.30)

— –0.23 (–0.64
to 0.19)

–0.21 (–0.62
to 0.19)

— –0.19 (–0.59
to 0.22)

–0.17 (–0.57
to 0.23)

≥100,000 — Reference Reference — Reference Reference — Reference Reference

Employment status

Working part time — –0.01 (–0.28
to 0.26)

0 (–0.26 to
0.26)

— 0.07 (–0.20
to 0.33)

0.07 (–0.19
to 0.32)

— 0.07 (–0.19
to 0.33)

0.06 (–0.19
to 0.32)

Not currently working — 0.05 (–0.24
to 0.34)

0.09 (–0.19
to 0.37)

— 0.06 (–0.22
to 0.34)

0.09 (–0.18
to 0.37)

— 0.11 (–0.17
to 0.39)

0.13 (–0.15
to 0.40)

Working full time — Reference Reference — Reference Reference — Reference Reference

Health insurance status

Medicare/Medicaid — –0.05 (–0.37
to 0.26)

–0.04 (–0.35
to 0.26)

— –0.10 (–0.40
to 0.21)

–0.08 (–0.38
to 0.22)

— –0.13 (–0.44
to 0.18)

–0.11 (–0.41
to 0.19)

No health insurance — 0.11 (–0.16
to 0.37)

0.11 (–0.15
to 0.37)

— 0.10 (–0.16
to 0.37)

0.10 (–0.15
to 0.36)

— 0.12 (–0.13
to 0.38)

0.12 (–0.13
to 0.38)

Private health
insurance

— Reference Reference — Reference Reference — Reference Reference

Sleep disturbance

Mild, moderate, or
severe

— — 0.61 (0.36 to
0.86)

— — 0.55 (0.30 to
0.80)

— — 0.49 (0.24 to
0.75)

None to slight — — Reference — — Reference — — Reference
a Scale for self-rated health ranged from 1 (excellent) to 5 (poor).
b Scale consisted of 9 dichotomous (yes = 1; no or not applicable = 0) items. Scale ranged from 0 to 9, with higher scores indicating greater acculturative stress.
c A 10-item modified version of the Perceived Stress Scale (19) was used; scale ranged from 0 to 40, with higher scores indicating greater perceived stress.
d Measured by a distress “thermometer” numbered from 0 at the bottom (no distress) to 10 at the top (extreme distress). Respondents circled their response;
scale ranged from 0 to 10, with higher scores indicating greater distress.
e Model 1: Stress + age.
f Model 2: Model 1 + sex, Asian subgroup, marital status, education, household income, employment status, health insurance status.
g Model 3: Model 2 + sleep disturbance.
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Table 3. Sleep Disturbance Mediating the Association Between Stresses and Self-Rated Health Among 400 Chinese and Korean Immigrants Aged 50 to 75 Years
Recruited From Physicians’ Clinics in the Baltimore–Washington, DC, Metropolitan Area, August 2018–June 2020a

Decomposition of effects β (SE) P value

Percentage of total
effect due to sleep
disturbance

Total effect of acculturative stress on self-rated health 0.10 (0.03) .002 21.6

Direct (unmediated) effect of acculturative stress on self-rated health 0.08 (0.03) .02

Indirect (mediated) effect of acculturative stress on self-rated health through sleep disturbance 0.02 (0.01) .02

Total effect of perceived stress on self-rated health 0.06 (0.01) <.001 14.9

Direct (unmediated) effect of perceived stress on self-rated health 0.05 (0.01) <.001

Indirect (mediated) effect of perceived stress on self-rated health through sleep disturbance 0.01 (0) .005

Total effect of distress on self-rated health 0.11 (0.02) <.001 18.7

Direct (unmediated) effect of distress on self-rated health 0.09 (0.02) <.001

Indirect (mediated) effect of distress on self-rated health through sleep disturbance 0.02 (0.01) .002
a All effects were calculated by accounting for the following covariates: age, sex, Asian subgroup, marital status, education, household income, employment status,
and health insurance status.
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