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Study Objectives: Mexican immigrants to the United States report longer sleep duration and fewer sleep complaints than their US-born counterparts.
To investigate whether this effect extends to other immigrant groups, we examined whether the prevalence of self-reported sleep complaints is
higher among US-born Hispanic/Latina, Chinese, and Japanese immigrant women compared to their first-generation immigrant ethnic counterparts
as well as to US-born whites. We examined whether these associations persisted after adjusting for sociodemographic and health characteristics
and whether acculturation mediated the effects.

Design: Cross-sectional observational study.

Setting: Multisite study in Oakland, CA; Los Angeles, CA; and Newark, NJ.

Participants: Hispanic/Latina (n = 196), Chinese (n = 228), Japanese (n = 271) and non-Hispanic white (n = 485) women (mean age = 46 y, range
42-52 y) participating in the Study of Women’s Health Across the Nation (SWAN); 410 or 59.0% of the nonwhites were first-generation immigrants.
Interventions: None.

Measurements and Results: Questionnaires were used to assess sleep complaints, race/ethnicity, immigrant status, language acculturation
(use of English language), and sociodemographic and health variables. Approximately 25% of first-generation immigrant women reported sleep
complaints compared to 37% of those who were US-born nonwhites and 42% of US-born whites. Multivariable adjusted logistic regression analyses
showed that US-born nonwhites had higher odds of reporting any sleep complaints (odds ratio = 2.1, 95% confidence interval [CI] 1.5-3.0),
compared to first-generation immigrants. Women with higher levels of language acculturation had greater odds of reporting any sleep complaint
compared to those with less language acculturation. Adjustment for language acculturation mediated 40.4% (95% Cl 28.5-69.8) of the association
between immigrant status and any sleep complaint. When results were stratified by race/ethnicity, significant mediation effects of acculturation were
only found for Hispanic/Latina and Japanese women, but not for Chinese women.

Conclusion: US-born Hispanic/Latina, Chinese, and Japanese immigrants were more likely to report sleep complaints than their first-generation
ethnic counterparts, a finding largely explained by language acculturation and unmeasured factors associated with language acculturation.
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INTRODUCTION

Both objective and subjective reports of sleep reveal racial
and ethnic differences in sleep duration and quality.'?* Gener-
ally, African Americans and Hispanics have more sleep
complaints in comparison with non-Hispanic whites, whereas
Asians have fewer sleep complaints in comparison with non-
Hispanic whites in the United States.> Among Hispanics,
US-born Hispanics have more sleep complaints than do first-
generation immigrants, suggesting that acculturation in the
United States is associated with worse sleep.*> To our knowl-
edge, relationships between immigrant status and sleep have
not been evaluated in other racial/ethnic groups in the United
States. In this manuscript, we investigated whether US-born
Hispanic/Latina, Chinese, and Japanese women reported more
sleep complaints in comparison with first-generation immigrant
women of the same racial/ethnic group and US-born whites. We
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further sought to understand whether such advantages may be
attributable to differences in sociodemographic, health, and/or
language acculturation.

Immigration and Health

On average, US immigrants have better health outcomes
and behaviors than their nonimmigrant counterparts.*” This
immigrant health advantage is observed for all-cause mortality
rates, in addition to prevalence of increased body weight and
obesity, heart and circulatory disease, diabetes, cancer, infec-
tious disease, and injuries.® The data are mixed with regard
to mental health and self-assessed general health.® Given the
numerous associations between sleep (both quality and dura-
tion) and mental health, morbidity, and mortality outcomes,*'?
an emerging area of research on immigrant health seeks to
understand sleep patterns of immigrant populations. To date,
however, most of this research has focused on the sleep patterns
of Hispanic/Latino populations. For example, using data from
the National Health Interview Survey, a nationally representa-
tive study that includes self-reported data on sleep duration,
Hale and Rivero-Fuentes® found that Mexican-born immigrants
were less likely to be short sleepers than US-born Mexican-
Americans. After adjustment for health and well-being vari-
ables (i.e., smoking, overweight/obesity, and stress), the
association was not statistically significant, suggesting that part
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of the protective sleep patterns of immigrant populations may
be driven by the adoption of other health behaviors that may be
detrimental to sleep. In two separate studies, researchers exam-
ined the sleep patterns of Mexican-born immigrants in two
waves of the National Health and Nutrition Examination Survey
(NHANES): the 2005-2006" and the 2007-2008* waves. Both
studies showed similar results; Mexican-born immigrants to the
US had lower odds of short sleeping and fewer insomnia symp-
toms compared to individuals born in the US.

Only a handful of studies have looked specifically at the
association between measures of acculturation and sleep distur-
bances. Heilemann et al. found positive associations between
acculturation and self-reported sleep disturbances in a sample
of around 300 women of Mexican descent in an urban Northern
California community. Women who preferred to speak English
and had earlier socialization to the US were more likely to
report sleep disturbances. Kachikis and Breitkopf" also found
that among a subsample of Hispanic/Latina women (n = 1,966),
higher acculturation scores (based on language) were associ-
ated with worse self-reported sleep quality. These findings
raise the possibility that first-generation immigrants who are
less acculturated are the ones who maintain better sleep. The
literature regarding sleep among immigrants of ethnic popu-
lations other than Hispanics immigrating to America is more
limited. Two international studies investigated the quality of
sleep of Moroccan and Portuguese immigrants in Germany,
and found that adoption of a Western lifestyle was associated
with increased reports of poor sleep quality.'®!” These studies
suggest that the experience of poor sleep among more accultur-
ated individuals might generalize to other ethnic populations
beyond Hispanics/Latinos.

Social Factors and Sleep

In prior studies focusing on the social determinants of sleep
patterns, sociodemographic factors (such as unemployment and
low education) that are associated with increased psychosocial
stress are adversely associated with both high-risk sleep dura-
tions and low-quality sleep in both children and adults.!'82
Because immigrant populations may experience greater levels
of psychosocial stress than others, one might hypothesize that
foreign-born immigrants are likely to be vulnerable to sleep
difficulties as they adapt to life in the United States. However,
given the variety of literature on better health behaviors and
health outcomes among immigrants, we expected to find that
sleep quality will be comparatively better among the foreign-
born immigrants, even after accounting for differences in
sociodemographic and health factors.

The current analysis expands on the research on sleep in
immigrants by investigating a sample that includes immigrant
women from three race/ethnic categories, Hispanic/Latina,
Japanese, and Chinese, and comparing their sleep patterns
to their US-born ethnic counterparts and to US-born whites.
Based on prior research, we expected that US-born women
(both nonwhite and white) would report more sleep complaints
compared to first-generation immigrants from three racial/
ethnic populations (Hispanic/Latina, Japanese, and Chinese)
(Hypothesis 1). In addition, supported by prior evidence among
Mexican Americans and insomnia symptoms, we hypothesized
that this increased association with sleep complaints would
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persist after adjustment for socioeconomic and health char-
acteristics known to be associated with sleep (Hypothesis 2).
Finally, we hypothesized that language acculturation would
mediate the association between immigrant status and sleep
complaints (Hypothesis 3).

METHODS

Data

We used data from the Study of Women’s Health Across
the Nation (SWAN), a multisite, multiethnic, community-
based study. The purpose of this national study was to char-
acterize biologic and psychosocial changes occurring during
the menopausal transition conducted at seven sites within the
United States: Los Angeles, CA; Oakland, CA; Chicago, IL;
Detroit, MI; Pittsburgh, PA; Newark, NY; and Boston, MA. We
used the three sites at which there was representation of the
three racial/ethnic groups of interest to this report (Oakland,
Los Angeles, and Newark). Additional details about the study
design and recruitment procedures of the SWAN study have
been reported previously.” Briefly, at each of the study sites,
investigators recruited a sample that comprised both Caucasian
women and one minority group (African-Americans in Boston,
Chicago, Detroit, and Pittsburgh; Chinese in Oakland, Japanese
in Los Angeles, and Hispanics/Latinas in Newark). All sites and
researchers received approval from and adhered to the appro-
priate Institutional Review Board’s guidelines for conducting
human research. All participants provided written informed
consent. Of the women who were contacted, 73% of them
provided sufficient information to determine study eligibility.
The eligibility criteria at baseline were: age 42-52 y, menses
within the previous 3 mo, not pregnant or breast feeding, an
intact uterus and at least one ovary, and no use of oral contra-
ceptives or hormone replacement therapy within the 3 mo
preceding the interview. Of eligible women, 51% (n = 3,302)
enrolled in the SWAN study. Of these, 1,383 were at one of
the three sites used in this analysis: Newark, Oakland, and Los
Angeles. Out of this sample, we excluded 41 white women who
were not born in the United States and 162 for having missing
data. We compared the nonwhite women (n = 112) who were
excluded due to missing data from the 695 nonwhite women
included in the sample and found that there were differences
in some of the covariate categories. Specifically, those with
missing data were less educated and less likely to have a job,
but there was no difference by age or likelihood of reporting
any sleep problem.

Many of the individuals in our sample completed the survey
in another language: Spanish, Japanese, or Cantonese. Profes-
sional translators at each site both forward-translated and back-
translated all questions, with resolution of discrepancies through
conversation with the professional translators. In the case of
Spanish language translation, the professional translators used
the most “universally” used linguistic translations, despite that
fact that there is a range of usages across the heterogeneous
countries of origin for the Hispanic women in the sample.

Outcome Variable: Sleep Complaints
The baseline interview asked four questions about sleep
complaints that were adapted from the Women’s Health
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Initiative Insomnia Rating Scale.?*?’ The scale asked about diffi-
culty falling asleep (“Did you have trouble falling asleep?”),
awakenings (“Did you wake up several times a night?”), diffi-
culty returning to sleep (“Did you wake up earlier than you had
planned to, and were unable to fall asleep again?”’), and typical
sleep quality (“Overall, How was your typical night sleep
during the past 2 weeks:”). For the first three items, partici-
pants were asked about the frequency with which they had
experienced any of these complaints in the preceding 2 weeks,
ranging from (1) no, not in the past 2 weeks to (5) yes, five or
more times per week. Each item was dichotomized to 1 if it
occurred three or more times per week, consistent with prior
studies on insomnia.”®? The question on “typical night’s” sleep
quality was scored on a scale from (1) very restful to (5) very
restless. Participants who coded sleep as either a (4) restless
or (5) very restless, were coded as 1, and the remainder were
coded as 0. We then created a dichotomous variable for any
sleep complaint, if any of the sleep complaints were coded as 1
(i.e., difficulty falling asleep, awakenings, inability to return to
sleep, or poor typical sleep quality). Consistent with insomnia
criteria, women who scored a 1 on any of the symptoms were
coded as having a significant sleep complaint, whereas others
were coded as not having a sleep complaint. We also analyzed
the data in which each sleep complaint was assessed separately.

Primary Focal Variable: Inmigrant Status

Our immigrant status variable was composed of three cate-
gories: first-generation immigrant, US-born nonwhite, and
US-born white. The question, “Were you born in the United
States?” was asked in an interviewer-administered question-
naire, and followed with a question about where the partici-
pants were born and their age when they immigrated. The mean
age of immigration of the first-generation immigrants in this
sample is 25.8 y.

Mediating Variable: Acculturation

To measure acculturation, we used four questions about
language competence acculturation from the Marin accultura-
tion scale.® Although the Marin acculturation scale was devel-
oped and validated for use in Hispanic/Latino populations,® the
Marin acculturation scale’s assessment of language competence
among Asian Americans is also useful. It is a stronger predictor
of psychosocial adjustment than other domains of accultura-
tion.*! Language acculturation scales have been deemed valid
and reliable in multiple immigrant populations, including those
with both Hispanic and Asian origins.'*'>**33 The four questions
asked were: (1) In general, what language do you read and speak,
(2) In what language do you usually think? (3) What language
do you usually speak with your friends? and (4) What is/are the
language(s) of the radio or TV programs you prefer to watch?
For each question, there was a range of five options relevant for
the participants’ other language (Japanese, Chinese, or Spanish).
For example, for Chinese women, the person’s “other language”
answer options read: “Only English (1),” “English more often
than Chinese (2),” “Both Chinese and English equally (3),”
“Chinese more often than English (4),” or “Only Chinese (5).”
The answers were reverse coded and summed and coded such
that there was a range of 4-20, with 20 being the most accultur-
ated. For example, if the participant answered “Only English
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(1)” for all four questions regarding language acculturation, she
was considered to be fully acculturated. If she answered “Only
Chinese (5)” for all four questions regarding language accul-
turation, she was considered to have no language acculturation.
A review article of acculturation measures describes this scale
as having “good psychometric properties, covering multiple
domains, and being frequently used.”*

Other Covariates

We included covariates for sociodemographic factors (meno-
pausal status and education level [less than high school, high
school, and more than high school]), employment (a dichoto-
mous variable for employed or not), number of live children
ever born (a continuous variable), whether the woman lives
alone, and geographic location. Menopausal status was divided
into two categories, premenopausal and early perimenopausal,
with those in the perimenopausal group reporting that compared
to one year ago, the number of days between the start of one
menstrual period and the start of the next one had become less
predictable. We also included indices of mental health (depres-
sive symptoms), physical health (body mass index [BMI]), and
health behaviors (smoking status, active living index, daily
caffeine consumption, use of sleep medication, and use of folk
medicine). Depression was measured using a continuous scale
created from 19 items from the 20-item Center for Epidemio-
logic Studies of Depression (CES-D) scale.** We subtracted the
response to the item, “My sleep was restless”, from the sum of
the remaining 19 items to avoid overadjustment for sleep prob-
lems, so the total score ranged from 0 to 57. BMI was calcu-
lated using measured weight in kilograms divided by measured
height in meters squared, and was treated as a continuous vari-
able. The active living index was created based on the average of
two questions, during the past year, ‘Did you watch television?”’
on a reverse coded scale of 1-5 where 1 is never or less than 1 h
per week and 5 is more than 4 h per day, and “Did you walk or
bike to and from work, school or errands?”” on a scale of 1 to 5,
where 1 is never or less than 5 min per day and 5 is more than
45 min per day. Smoking status was measured dichotomously
and daily dietary caffeine intake was measured continuously (in
milligrams) and was estimated from a food frequency question-
naire. As for sleep medication, we combined all reported medi-
cations that could plausibly be used for sleep (over-the-counter
sleep medication, using medication for a “nervous condition,”
and using barbiturates) into a dichotomous variable (yes/no to
any one of these medication categories). Folk medicine was
treated as a dichotomous variable in response to the question,
“In the past 12 mo, have you used any of the following for any
reason, folk medicine or traditional Chinese medicine?”

We did not include age as a covariate because it was
collinear with other covariates (the variance inflation factor
was > 10). Similarly, indices of physical activity, social func-
tioning, emotional functioning, and social support®® were highly
collinear with other covariates, so we did not include them.

Data Analysis

First we characterized the sample by providing the mean
values for all individual variables for the total sample, and then
for each variable stratified by immigrant status. We then used
Pearson chi-square tests for categorical variables and analysis
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of variance for continuous variables to compare whether means
varied by immigrant status.

We estimated a series of nested logistic regressions that
predicted the outcome of “any sleep complaint.” Model
1 adjusted only for sociodemographic variables (education,
racial/ethnic category, and menopausal status). Model 2 added
adjustment for health and well-being variables (active living
index, caffeine intake, employment status, live-alone status,
number of children, BMI, smoking, depression, use of folk
medicine, and sleep medication) variables. Model 3 added
the language acculturation variable. We then used the MedEff
module’”*® in Stata 12.0 to statistically test the extent to which
language acculturation may mediate the association between
immigrant status and sleep complaints. In ancillary analyses not
shown, we repeated all aforementioned analyses with each sleep
complaint as a separate outcome to determine if a specific sleep
complaint was driving the effect. In addition, we tested for an
interaction between race/ethnic category and immigrant status,
but we failed to find a significant interaction, P values > 0.10.
Specifically, the P values on the interaction terms with immi-
gration status were P = 0.68 and P = 0.54 with Japanese and
Hispanic/Latina women, respectively, compared to Chinese
women. Thus, there were no statistically significant differences
by race/ethnicity, but the stratified results are presented in the
following paragraphs.

Weused Stata 12.0to conductall analyses. Pvalues<0.05 were
considered significant. We tested for collinearity after esti-
mating all models using the variance inflation factor command
available in Stata 12.0, and excluded the variables (e.g., social
support and age) that were highly collinear with other variables.

RESULTS

Table 1 reveals that of the 695 first-generation and US-born
women of Hispanic/Latina, Chinese, and Japanese races/ethnic-
ities and 485 US-born white women at the three sites, the mean
age of the analytic sample was 45.8 y (standard deviation =2.7).
The total number of first-generation immigrants was 410, 35%
of the analytic sample. Among the nonwhites, the sample was
28% Hispanic/Latina, 33% Chinese, and 39% Japanese.

Approximately 25% of the first-generation immigrants
reported any sleep complaint, compared to 37% of the US-born
nonwhite women and 42% of the US-born white women
(P <0.001). Across the sample, nocturnal awakenings were the
most common sleep complaint (25%); US-born white women
were most likely to report nocturnal awakenings (32%), with
US-born nonwhite respondents more likely to report nocturnal
awakenings (25%) than first-generation immigrants (16%)
(P < 0.001). Approximately 20% of the sample reported that
their typical night’s sleep was restless or very restless, with
US-born white respondents reporting the highest prevalence
(24%), followed by the US-born nonwhites (22%)), followed by
the first-generation immigrants (15%) (P <0.01).

Approximately 45% of the sample had more than a high-
school education, with a disproportionate number of the more
highly educated being US-born (53%-56%) as compared with
first-generation immigrants (27%) (P < 0.001). Approximately
13% of the nonwhite sample reported using any medication that
affects sleep, with 30% of the US-born whites reporting use
of such medications (P < 0.001). There were also statistically
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significant differences by immigrant status by menopausal
status, employment status, BMI, caffeine intake, use of folk
medicine, number of live children ever born, and whether the
respondent lives alone.

The acculturation scale revealed that the first-generation
immigrants were the least acculturated (with a score of 8.9 out
of 20); the US-born nonwhites were more acculturated with a
score of 16.2, and not surprisingly, the US-born whites had mean
acculturation score of 19.9, with only 10 of the 485 US-born
white respondents reporting anything other than full English
language usage.

As demonstrated in Table 2, we observed that both US-born
nonwhites and US-born whites had increased odds of reporting
any sleep complaint (OR = 2.1, 95% CI 1.5-3.0 and OR = 2.6,
95% CI 1.9-3.6) compared to first-generation immigrants with
adjustment for sociodemographic characteristics (Model 1).
These associations changed slightly after adjustment for addi-
tional social and health variables (OR =2.2,95% CI 1.5-3.2 and
OR = 2.3, 95% CI 1.6-3.4, respectively) (Model 2). With the
addition of the language acculturation variable (in Model 3),
we found significant attenuation of the ORs (OR = 1.6, 95% CI
of 1.0-2.5 and OR = 1.5, 95% CI 0.9-2.4, respectively). Results
of the MedEff command in Stata show that language accultura-
tion or unmeasured factors associated with language accultura-
tion mediated 40.4% (95% CI 28.5%-69.8%) of the association
between immigrant status and any sleep complaint.

In separate analyses for each sleep complaint (trouble falling
asleep, awakenings, waking too early and not being able to
fall asleep, and restless or very restless typical night sleep),
we found that immigrant status was significantly associated
with two of the sleep complaints, awakenings, and restless
typical night sleep (not shown). Both US-born white women
and US-born nonwhite women were significantly more likely,
by approximately 64%-90% increased odds, to report rest-
less or very restless sleep and regular awakenings in the night
compared to first-generation immigrants, even after adjustment
for all variables included in the full model.

Several of the covariates were associated with increased sleep
complaints. BMI and depressive symptoms were positively
associated with reporting any sleep complaints, whereas being
premenopausal was associated with fewer sleep complaints
compared with being early perimenopausal.

In Table 3 we show the results of the analyses stratified
by race/ethnicity, in which, again, among all three nonwhite
groups, the US-born women were more likely to report sleep
complaints than their first-generation immigrant counterparts.
For both Hispanics and Japanese patients, substantial attenua-
tion occurred with the addition of the acculturation scale. For
Chinese women, we did not see attenuation with the addition of
the acculturation variable.

DISCUSSION

The results of this analysis confirmed our primary hypoth-
esis and prior research that US-born whites and nonwhites have
higher rates of sleep complaints than first-generation immi-
grants. This research builds on the extant literature by including
additional races/ethnicities, Chinese and Japanese, compared to
prior US research primarily conducted with Hispanics/Latinos.
The magnitude of the association we observed was substantial,
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Table 1—Descriptive statistics of the sample total and stratified by immigrant status (n = 1,180) (presented as percentages for dichotomous variables and as
means with standard deviations in parentheses for continuous variables)
Total First-generation ~ US-born nonwhite ~ US-born white Test
(n=1,180) immigrant (n = 410) (n = 285) (n = 485) statistic P value
Immigrant status (%)
First-generation Immigrant 34.7
US-born nonwhite 24.2
US-born white 411
Age, mean (SD) 1.58 0.206
Age in years 458 (2.7) 46.1(2.6) 45.8 (2.6) 45.7 (2.9)
Race/ethnicity (%) 25.7 <0.0012
Hispanic/Latina 28.2 32.4 22.1
Chinese 32.8 36.3 21.7
Japanese 39.0 31.2 50.2
Sleep complaint (%)
Any sleep complaint 35.1 254 37.2 421 27.9 <0.0012
Trouble falling asleep 9.8 9.0 8.4 1.3 21 0.335
Awakenings 24.7 15.6 249 324 335 <0.0012
Early mornings 11.9 11.0 11.6 13.0 0.91 0.636
Restless sleep 20.2 14.9 22.1 23.7 1.5 0.003°
Educational status (%) 148 <0.0012
< High school education 254 44.6 21.8 1.3
High school education 29.3 28.1 249 33.0
> High school education 453 27.3 53.3 55.7
Employed (%) 21.7 <0.0012
Currently has job 80.3 734 78.3 87.2
Menopausal status (%) 16.0 <0.0012
Premenopausal 574 63.7 59.7 50.7
Early perimenopausal 426 36.3 40.3 50.7
Sleep medication (%) 53.6 <0.0012
Prescription/OTC Medication for sleep 20.1 12.9 13.0 30.3
Any folk medicine (%) 15.6 <0.0012
Any folk medicine 9.3 13.7 5.3 8.0
BMI, mean (SD) 14.2 <0.0012
BMI in kg/m? 25.0 (5.7) 241 (5.2) 244 (4.7) 26.0 (6.4)
Smoker status (%) 5.6 0.061
Current smoker 12.0 9.5 15.4 12.2
Depression Symptom Scale, mean (SD) 1.27 0.280
CESD Scale (range 0-57) 9.6 (9.3) 10.2 (9.3) 9.1(9.1) 9.5(9.4)
Active Living Index 0.73 0.482
Index of Activity (range 1-5) 2.5(0.79) 2.5(0.79) 2.4 (0.80) 25(0.77)
Caffeine intake 3.78 0.023¢
Caffeine (0-1860) 226.7 (198.5) 207.5(169.2) 224.9 (203.8) 244.0 (216.3)
No. of children 23.27 <0.0012
No. (range 0-12) 1.9(1.3) 21(1.2) 1.9(1.3) 1.6 (1.3)
Live alone (%) 27.6 <0.0012
Lives alone 8.5 3.2 8.4 13.0
Language acculturation 758.3 <0.0012
Scale (0-20) 15.2 8.9(5.2) 16.2 (6.0) 19.9 (0.5)
3P < 0.001; °P < 0.01; °P < 0.05 for Pearson chi-square test for categorical variables and analysis of variance tests for continuous variables. BMI, body mass
index; CESD, Center for Epidemiologic Studies - Depression scale; OTC, over the counter; SD, standard deviation.

with an approximately twofold increased odds of the US-born
women reporting a sleep complaint for the three race/ethnic
groups (P < 0.001) in comparison with first-generation immi-
grants. There was no statistically significant interaction with
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race/ethnicity. The effect size was smaller and not significant for
Hispanics (the smallest population) (OR = 1.74, 95% CI 0.91-
3.32), whereas the effect sizes for Chinese and Japanese women
were each significant (OR=2.11,95% CI 1.0-4.11 and OR =2.20,
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Model 1
OR (95% CI)
Immigrant status
US-born nonwhite 2.12 (1.49-3.00)2
US-born white 2.60 (1.89-3.57)2
First-generation immigrant (reference) 1.00

Acculturation category
Acculturation scale (0-20)

% Total effect mediated

Table 2—Results of logistic regression models predicting any sleep complaint in the past 2 weeks (n = 1,180)

3P < 0.001. °P < 0.05. Model 1 includes adjustment for ethnicity, educational level, and menopausal status. Model 2 includes adjustment for the same
variables as Model 1 in addition to active living index, caffeine intake, employment status, live alone, number of children ever born, BMI, current smoking
status, depressive symptoms, use of folk medicines, and any sleep medication. Model 3 includes adjustment for the same variables in Model 2 in addition to
language acculturation. BMI, body mass index; Cl, confidence interval; OR, odds ratio.

Model 2
OR (95% ClI)

Model 3
OR (95% ClI)

217 (149-3.17) 1.60 (1.03-2.48)
2.34 (1.64-3.35) 1.48 (0.91-2.41)
1.00 1.00

1.05 (1.01-1.09)°
40.4% (28.5-69.8)

Model 1
OR (95% CI)
Hispanic/Latina only (n = 196)
Immigrant status
US-born nonwhite 1.74 (0.91-3.32)°
First-generation immigrant (reference) 1.00

Acculturation category
Acculturation scale (0-20)

Chinese only (n = 228)

Immigrant status
US born nonwhite 2.11 (1.08-4.11)°
First-generation immigrant (reference) 1.00

Acculturation category
Acculturation scale (0-20)

Japanese only (n = 271)
Immigrant Status
US-born nonwhite 2.20 (1.23-3.96)°
First-generation immigrant (reference) 1.00
Acculturation category
Acculturation scale (0-20)

Table 3—Results of logistic regression models predicting any sleep complaint in the past 2 weeks, stratified by race/ethnicity.

P < 0.05. °P < 0.10. Model 1 includes adjustment for ethnicity, educational level, and menopausal status. Model 2 includes adjustment for the same
variables as Model 1 in addition to active living index, caffeine intake, employment status, live alone, number of children ever born, BMI, current smoking
status, depressive symptoms, use of folk medicines, and any sleep medication. Model 3 includes adjustment for the same variables in Model 2 in addition to
language acculturation. BMI, body mass index; Cl, confidence interval; OR, odds ratio.

Model 2
OR (95% ClI)

Model 3
OR (95% CI)

1.60 (0.73-3.46) 1.23 (0.54-2.81)
1.00 1.00

1.09 (1.00-1.19)°

242 (1.13-5.14)° 2.41(1.03-5.61)°
1.00 1.00

1.00 (0.92-1.08)

243 (1.22-4.81)° 1.28 (0.54-3.02)
1.00 1.00

1.09 (1.01-1.17)°

95% CI 1.23-3.96, respectively). Although our results counter
the possible expectation that the stress of being a first-generation
immigrant may interfere with sleep quality, this finding is consis-
tent with prior research on health behaviors®’” and specifically
sleep™>"* among Hispanic/Latina immigrant populations. The
two sleep complaints that appear to be driving the association
between immigrant status and any sleep complaint are multiple
awakenings and reporting a typical night’s sleep as restless or
very restless, which are also the most common sleep complaints
and also differ significantly between immigrant groups.

As stated in our second research hypothesis, we expected
that the association between immigrant status and sleep
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complaints would persist after adjustment for sociodemo-
graphic and health variables. Whereas a prior analysis of
sleep patterns in Mexican-American populations found that
adjusting for health behaviors accounted for differences
in sleep duration between first-generation and US-born
Mexican Americans, no such attenuation was found in these
models. As expected, BMI and depressive symptoms were
directly associated with increased odds of having any sleep
complaints; however, they did not explain the differences in
reporting sleep complaints by immigrant status. Some inves-
tigators suggest that immigrants as a group may be healthier
than those who remain in their country of origin (labeled the
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healthy immigrant effect). Perhaps motivation for emigration
includes the promise of a better life in the United States, with
expectations of better neighborhoods and environments in
which to live, work, and sleep. Thus, first-generation immi-
grants may be less likely to recognize a variety of minor symp-
toms, including sleep complaints, compared to those who are
later- generation immigrants who have adapted to the United
States. Although differences in attitudes and beliefs among
immigrants and nonimmigrants may exist, we do not think
the healthy immigrant effect accounts for all of our results,
given that we adjusted for multiple health behaviors, depres-
sion, and health-relevant outcomes.

Our third research hypothesis posited that language accultur-
ation would mediate the association between immigrant status
and reduced sleep complaints. Four conditions*“° have been
met that support the hypothesis that language acculturation
mediates the association between immigrant status and sleep
complaints. First, immigrant status was associated with sleep
complaints (Model 1). Second, immigrant status was associated
with language acculturation (Table 1). Third, language accul-
turation was associated with sleep complaints after controlling
for immigrant status (Model 3). Finally, after we adjusted for
language acculturation in Model 3, we found partial attenua-
tion of the association between immigrant status and sleep
complaints when all of the race/ethnicities were aggregated.
These results, along with the percentage of total effect-mediated
results, were consistent with mediation such that being more
acculturated may be pertinent to understanding why US-born
immigrants are more likely than first-generation immigrants
to report sleep complaints. When the analyses were stratified
by race/ethnicity (and consequently lower power), we found
significant mediation for Hispanic and Japanese women but
not for Chinese women. The lack of mediation by acculturation
among the Chinese sample probably reflects that the underlying
sources of the association between immigrant status and sleep
complaints in the Chinese women is different from that of the
Hispanic and Japanese women.

The current analysis was unable to address the causal asso-
ciation between immigrant status, acculturation, and sleep
complaints. Future research should thus investigate how sleep
complaints change from the time an immigrant arrives in the
United States throughout their acculturation process to under-
stand the temporal sequencing of the onset of sleep complaints
(i.e., before or after) in relation to becoming fully acculturated.
Another important limitation is that the data on sleep complaints
were self-reported and thus may be influenced by expectations
about what constitutes trouble sleeping; the lack of a rigorous
definition of sleep quality presents significant challenges."
Differences in expectations may be affected by cultural norms
about sleep quality and by language acculturation directly, due
to variation in the interpretation of questions by language of
the respondent. There is also the potential for misclassification
of the acculturation variable, which might affect the results,
especially if the misclassification is differential by immigrant
status. Given the validation studies of the scale we used, we
do not have reason to suspect high levels of misclassification.*
A related concern is that the question about the use of sleep
medications (both prescription and over-the-counter) may not
be interpreted by some to include folk remedies. To address this
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concern, we included a variable for those who reported taking
any folk medicine (to treat sleep or other ailments).

Although we have no evidence to support misreporting
on the immigrant variable (and the majority of our nonwhite
sample reported being first-generation immigrants), there is a
concern that participants were anxious about reporting their
country of birth if they were not legal. The study did not verify
country of birth (or ask about legal status). Further, even though
we adjusted for a range of relevant confounders, there are likely
unmeasured confounders that could be driving the observed
associations.

We acknowledge that the category of Hispanics/Latinas is
a very heterogeneous one, as seen in our sample. Although we
have information on where the individuals (and their parents)
were born, we do not have a large enough sample size to
conduct statistical analyses by country of origin. For example,
of the 196 Hispanic/Latina women in the sample, the largest
representation are from Colombia (30), Cuba (32), Dominican
Republic (38), Puerto Rico (35), and Ecuador (19), with multiple
other countries represented (Argentina, Chile, El Salvador,
Honduras, Italy, Peru, Mexico, Guatemala, and Spain). Given
the wide range of countries of origin, the women in the sample
are unlikely to have a similar cultural heritage, even though
they have all been self-classified as Hispanic/Latina. Future
research should seek to understand if the sleep complaints vary
by country of origin within the category of Hispanic/Latina.

A further limitation is that these analyses were conducted on
data from women with a very limited age range, and we do not
know if the findings generalize to men.

To date, very limited research has been conducted comparing
cultural differences in sleep patterns around the world. One
study, which surveyed more than 35,000 people from 10 coun-
tries (but not the United States) found that reports of poor sleep
vary dramatically by country.*> Based on the respondent’s self-
assessments, approximately 32% of them had insomnia, but
this varied by country with a range from 17.4% in Germany
to 79.8% in Brazil based on the countries studied.** There
were also national differences in how residents managed the
sleep problems, with low rates of medication reported in Japan
(15.3%) and Austria (9.8%) and much higher rates in Portugal
(45.7%) and South Africa (52.8%). As noted previously, we
found that US-born whites were more than twice as likely to
report sleep medication use compared to the three racial/ethnic
groups included in these analyses. The relatively low number of
participants reporting use of a sleep medication among the three
racial/ethnic groups included in this study may reflect more
limited access to health care in these populations or different
methods of coping with insomnia symptoms.

The consistent finding that immigrants (from three racial/
ethnic populations) to the United States have fewer sleep
complaints than their US-born counterparts raises questions
about the contextual and cultural causes of poor sleep. On the
one hand, we know that there are individual factors (i.e., educa-
tion, ethnicity, employment)"'® that may affect sleep quality
and duration; on the other hand, we are less clear about the
factors that may affect sleep at a contextual level (e.g., neigh-
borhood noise, light, sense of safety/security, or cultural influ-
ences). Although there is growing evidence that neighborhood
context is important for sleep quality,** we have only a limited
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understanding of the cultural dimensions of sleep. Studying first-
generation immigrant populations and comparing their sleep to
their US-born counterparts (white and nonwhite) may provide a
key into understanding the high prevalence of sleep complaints
in the United States. It may help explain dimensions of the
root causes of sleep complaints and thus lead to opportunities
to improve both sleep and sleep’s downstream effects on health
and functioning. These findings also have clinical implications
by encouraging healthcare practitioners to pay attention to the
sleep health of racial/ethnic minority populations, especially as
they become more acculturated and may develop heightened risk
of sleep complaints. Finally, these analyses hold implications for
the larger literature on immigrant health and acculturation. Sleep,
like many other health behaviors, appears to be better among
first-generation immigrants than among more acculturated ones.
Although socioeconomic opportunities may draw immigrants to
the United States, numerous studies indicate that as immigrants
acculturate into an American lifestyle, they often take on undesir-
able health profiles, including poorer quality sleep.
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