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ABSTRACT
Objective  To investigate whether sleep disparities vary by 
birthplace among non-Hispanic White (NHW) and Hispanic/
Latino adults in the USA and to investigate language 
preference as an effect modifier.
Design  Cross-sectional.
Setting  USA.
Participants  254 699 men and women.
Methods  We used pooled 2004–2017 National Health 
Interview Survey data. Adjusting for sociodemographic 
and behavioural/clinical characteristics, survey-weighted 
Poisson regressions with robust variance estimated 
prevalence ratios (PRs) and 95% CIs of self-reported 
sleep characteristics (eg, sleep duration, trouble staying 
asleep) among (1) foreign-born NHW adults and Hispanic/
Latino heritage groups versus US-born NHW adults and 
(2) Hispanic/Latino heritage groups versus foreign-born 
NHW adults. We further stratified by language preference 
in comparisons of Hispanic/Latino heritage groups with the 
US-born NHW group.
Results  Among 254 699 participants with a mean 
age±SE 47±0.9 years, 81% self-identified their race/
ethnicity as NHW, 12% Mexican, 2% Puerto Rican, 1% 
Cuban, 1% Dominican and 3% Central/South American. 
Compared with US-born NHW adults, foreign-born NHW 
adults were more likely to report poor sleep quality (eg, 
PR

trouble staying asleep=1.27 (95% CI: 1.17 to 1.37)), and US-
born Mexican adults were no more likely to report non-
recommended sleep duration while foreign-born Mexican 
adults were less likely (eg, PR

≤5-hours=0.52 (0.47 to 0.57)). 
Overall, Mexican adults had lower prevalence of poor sleep 
quality versus US-born NHW adults, and PRs were lowest 
for foreign-born Mexican adults. US-born Mexican adults 
were more likely than foreign-born NHW adults to report 
shorter sleep duration. Regardless of birthplace, Puerto 
Rican adults were more likely to report shorter sleep 
duration versus NHW adults. Generally, sleep duration 
and quality were better among Cuban and Dominican 
adults versus US-born NHW adults but were similar versus 
foreign-born NHW adults. Despite imprecision in certain 

estimates, Spanish language preference was generally 
associated with increasingly better sleep among Hispanic/
Latino heritage groups compared with US-born NHW 
adults.
Conclusion  Sleep disparities varied by birthplace, 
Hispanic/Latino heritage and language preference, 
and each characteristic should be considered in sleep 
disparities research.

INTRODUCTION
Over one-third of United States (US) adults 
report insufficient sleep duration (<7 hours/
night), and 50–70 million adults have a sleep 
disorder.1 2 Related to the high prevalence 
of poor sleep as well as its association with 
an increased risk of a variety of poor mental 
and physical health outcomes, poor sleep is 
recognised as a public health problem by the 
Institute of Medicine.1 In addition to being 
a burden in the overall US population, poor 
sleep health has been shown to vary by social 
determinants of health with disadvantaged 

Strengths and limitations of this study

►► Although limited by the cross-sectional study de-
sign, the use of recent nationally representative 
data consisting of a large sample size allowed for 
robust stratification by race/ethnicity, birthplace and 
language preference in this timely investigation of 
sleep disparities.

►► Data limitations included use of self-reports, use of 
a unidimensional proxy measure of language accul-
turation and potential for residual confounding.

►► However, study strengths included the assessment 
of several important sleep health dimensions and 
adjustment for multiple relevant confounders.
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populations being more likely to have worse objective and 
subjective sleep compared with populations with greater 
social advantages.3 4

Poor sleep disproportionately affects certain racial/ethnic 
minority groups compared with non-Hispanic white (NHW) 
people3 and may partially explain racial/ethnic disparities 
in poor health indicators like obesity.5–7 However, studies 
of racial/ethnic disparities in sleep to date may be limited 
by imprecise measurement of characteristics related to the 
social construct of race/ethnicity. For instance, evidence 
suggests that certain Hispanic/Latino heritage groups (eg, 
Puerto Rican adults) but not others (eg, Mexican adults) 
are more likely to report worse sleep compared with NHW 
adults.4 However, heterogeneous heritage groups within the 
Hispanic/Latino community are often combined into one 
category.4 8–10 Further, the reference group of NHW adults is 
also heterogeneous and usually comprises both US-born and 
foreign-born NHW adults despite evidence of sleep differ-
ences between the two groups.9 11 These studies suggested 
a lower unadjusted prevalence of habitual sleep duration 
of  <7 hours among foreign-born compared with US-born 
NHW9 adults and that in the overall population of US adults, 
foreign-born individuals had higher odds of self-reported 
7–8 hours of habitual sleep duration than US-born individ-
uals after adjustment for sociodemographic characteristics, 
health behaviours and clinical characteristics.11 However, 
studies comparing other dimensions of sleep health by 
nativity among NHW adults are sparse.

As illustrated by the socioecological framework, both 
an individual’s characteristics and social context should be 
considered to better understand health behaviours and 
outcomes.12 Therefore, in addition to individual charac-
teristics like birthplace, ethnicity and cultural background, 
consideration of the social environment related to culture 
(eg, language spoken with friends) in studies of racial/ethnic 
disparities is important. For instance, language acculturation 
is a strong indicator of overall acculturation that is hypoth-
esised to influence disparities in health behaviours,13 14 and 
has been widely used as a proxy for overall acculturation.15 
However, results regarding acculturation are mixed and 
generally suggest negative associations for certain health 
outcomes (eg, diet) but protective associations with other 
outcomes (eg, sleep).13 14 Relatedly, the lack of sleep dispar-
ities observed among Mexican Latino adults compared 
with NHW adults is hypothesised as due to lack of accultur-
ation (eg, being born in Mexico and speaking Spanish at 
home) among Mexican adults.14 These findings relate to 
the ‘Hispanic Paradox’ that was originally observed in the 
cardiovascular disease (CVD) literature in which adults of 
Mexican origin in the United States of America (USA) were 
more likely to have risk factors for CVD yet were less likely 
to have CVD compared with their NHW counterparts. It has 
been hypothesised that acculturative factors like use of the 
Spanish language, of which the linguistic intricacies promote 
emotional identification and connection, may limit cumula-
tive stress thus tempering the impact of risk factors on CVD 
outcomes.16 This exemplifies the ‘Hispanic Paradox’ which 
suggests that cultural characteristics shape perceptions and 

response to stressors, which may also be true in relation to 
sleep, and investigation is necessary.

Recent studies using nationally representative data have 
not yet simultaneously considered immigration status/birth-
place, heterogeneity in heritage and language preference 
as modifying factors of racial/ethnic disparities in multiple 
sleep health characteristics among Hispanic/Latino adults 
compared with NHW adults.4 9 11 17–19 Although a recent 
study used National Health Interview Survey (NHIS) data 
and reported variation in Hispanic/Latino–NHW differ-
ences in sleep duration by Hispanic/Latino heritage,20 the 
study did not have information regarding other important 
sleep quality characteristics and did not compare the sleep 
of foreign-born and US-born NHW adults.19 Further, studies 
that compared sleep among foreign-born and US-born NHW 
adults either combined NHW individuals with other racial/
ethnic groups11 or provided unadjusted prevalence of sleep 
duration.9 Additional research inclusive of other sleep health 
dimensions and with adjustment for relevant confounders 
is warranted. To address important research gaps, we used 
the most recent data from a large, nationally representative 
sample of the US adult population of Hispanic/Latino and 
NHW adults to disentangle immigration status (birthplace) 
and heritage as contributors to sleep disparities. We sought 
to determine whether multiple sleep characteristics differed 
between (1) foreign-born and US-born NHW adults and (2) 
both foreign-born and US-born Hispanic/Latino heritage 
groups compared with NHW individuals. We hypothesised 
better sleep among foreign-born versus US-born NHW adults 
and that Hispanic/Latino–NHW sleep disparities would 
vary by both nativity (ie, US-born versus foreign-born) and 
birthplace (eg, Mexico, Puerto Rico). In a secondary aim, we 
investigated language preference, a marker of acculturation, 
as a modifier. We hypothesised that Hispanic/Latino–NHW 
sleep disparities would be greater if Hispanic/Latino adults 
completed surveys in English versus Spanish.

METHODS
National Health Interview Survey
The NHIS is the largest annually administered cross-
sectional, in-person household survey in the USA. NHIS 
protocols are described in detail elsewhere.21 Briefly, 
NHIS uses a multistage probability sampling design to 
obtain a nationally representative sample of the non-
institutionalised civilian population of children and 
adults in the USA. After recruitment, trained interviewers 
used computer-assisted personal interviewing to obtain 
health-related data from participants.

Study population
We pooled self-reported NHIS data collected from survey 
years 2004–2017, which were merged by the Integrated 
Health Interview Series.22 The overall response rate was 
80% for adults (range: 74.2% in 2008–83.8% in 2004). 
Eligible participants were aged ≥18 years and self-
identified as either NHW alone or Hispanic/Latino of any 
race. In this analysis, we focused on NHW and Hispanic/
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Latino of any race participants because they represent 
the majority and largest ethnic minority populations 
in the USA. Of 329 279 participants, ineligible partic-
ipants were excluded, sequentially, if data were missing 
or implausible for sleep duration (≤2 or ≥23 hours; 
2.2%) or birthplace (0.1%) or were currently pregnant 
(0.9%) (online supplemental figure 1). Hispanic/Latino 
participants who reported ‘other’ or multiple ethnicities 
(1.4%) were excluded because study objectives were to 
distinguish between Hispanic/Latino heritage groups. 
After excluding participants with missing data on poten-
tial confounders (18.1%), the final analytical sample 
comprised 254 699 participants.

Patient and public involvement
Patients and the public were not involved in the develop-
ment and design of this study.

Measures
Race/ethnicity
Participants were asked, ‘What race do you consider your-
self to be?’ with response options that met the Office 
of Management Budget Race and Ethnic Standards 
for Federal Statistics and Administrative Reporting.23 
Participants provided a ‘yes’ or ‘no’ response to ‘Do you 
consider yourself to be Hispanic or Latino?’. Participants 
who self-identified as White race alone and non-Hispanic 
were categorised as NHW. Only region of birth (eg, 
Europe) was available among NHW participants (online 
supplemental table 1), which prevented measurement of 
national heritage among NHW participants. Participants 
of any race who self-identified as Hispanic/Latino were 
asked to provide Hispanic origin, ancestry or heritage 
with response options of Puerto Rican, Cuban, Domin-
ican, Mexican and Central/South American.

Multiple sleep characteristics
We defined sleep characteristics categorically based on 
evidence so that results could serve as potential inter-
vention targets. Participants responded to the following 
question: ‘On average, how many hours of sleep do you 
get in a 24-hour period?’. Reported values ≥30 min 
were rounded up to the nearest hour and values of <30 
min were rounded down to the nearest hour; NHIS 
provided average sleep duration in whole numbers.21 
Using evidence-based recommendations,24 we defined 
two non-mutually exclusive levels of short sleep dura-
tion: very short (≤5 hours) and short (<7 hours). Long 
sleep duration may be associated with worse health or 
be an artefact of poor health; therefore, we defined 
long sleep as >9 hours and recommended sleep as 7–9 
hours.25

During survey years 2013–2017, participants reported 
the number of times they had trouble falling asleep, 
trouble staying asleep, non-restorative sleep (awoke not 
feeling rested) and sleep medication during the week 
prior to the interview. We defined frequent trouble falling 
asleep, frequent trouble staying asleep, non-restorative 

sleep and sleep medication use as reports of ≥3 nights (or 
days) per week versus <3 nights (or days) per week.

Birthplace
Participants were asked ‘Where were you born?’. Birth-
place included dichotomous categories of US-born (born 
in a US state or the District of Colombia (DC)) or foreign-
born/island-born (not born in a US state or DC, born in 
a US territory (including Puerto Rico), or born outside of 
the USA and US territories).

Language of interview
Language is an important dimension of acculturation associ-
ated with health behaviours (eg, smoking) among Hispanics/
Latinos.13 Participants selected the language in which they 
wanted to complete the NHIS interview. Language of inter-
view was the assumed language preference, and we derived 
a proxy three-level language acculturation variable: English 
(high acculturation), English and Spanish (medium accul-
turation), or Spanish (low acculturation).

Potential confounders
Parameterisations of each potential confounder are listed 
in table 1. Sociodemographic characteristics included age 
category, sex/gender, annual household income, educa-
tional attainment, unemployed/not in the labour force, 
2000 Standard Occupational Classification categories for 
longest held occupation, marital/cohabitating status, 
time in the USA and Census region of residence. Health 
behaviours included smoking status, physical activity based 
on the Guidelines for Americans26 and alcohol consump-
tion. Clinical characteristics included body mass index 
(BMI) category calculated from self-reported height and 
weight,27 serious psychological distress,28 and self-report 
of physician-diagnosed dyslipidaemia (available for 
survey years 2011–2017), hypertension, pre-diabetes or 
diabetes, and cancer. Additionally, we categorised ‘ideal’ 
cardiovascular health (yes vs no), a dichotomised version 
of the American Heart Association’s metric that includes 
meeting all of the following criteria: never smoker/quit 
smoking in the prior 12 months, normal BMI, and no 
report of physician diagnosis of dyslipidaemia, hyperten-
sion, or pre-diabetes/diabetes.29

Statistical analysis
All analyses accounted for the NHIS complex survey 
design by using survey weights to account for non-
response and oversampling of certain groups (eg, racial/
ethnic minorities, older adults). We applied direct age 
standardisation using the 2010 Census as the reference 
population to estimate descriptive statistics (tables 1–3). 
Poisson regressions with robust variance estimated prev-
alence ratios (PRs) and 95% CIs for each sleep charac-
teristic among foreign-born NHW individuals and both 
US-born and foreign-born Hispanic/Latino heritage 
groups, separately, compared with US-born NHW individ-
uals (table 4). With the same approach, we estimated PRs 
and 95% CIs for each sleep characteristic among each 
US-born and foreign-born Hispanic/Latino heritage 
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group, separately, compared with foreign-born NHW 
individuals (table 5).

Models were adjusted for a priori potential confounders 
based on prior literature: age category, sex/gender, 
annual household income, educational attainment, 
employment status, occupational class, marital status, 
region of residence, alcohol consumption, serious 
psychological distress, ‘ideal’ cardiovascular health 
and cancer.2 4 9 11 19 30–34 Lastly, in a secondary analysis, 
we further stratified by language of interview (English, 
English and Spanish, and Spanish) as a proxy measure 
of language acculturation and compared sleep character-
istics for each Hispanic/Latino heritage group of adults 
with US-born NHW adults (figures 1 and 2). Five separate 
sensitivity analyses, including adjustment for multiple 
comparisons using the false discovery rate in all models, 
are described in table 6. We performed all analyses using 
Stata/SE V.15. A two-sided p value of 0.05 was used to 
determine statistical significance.

RESULTS
Study population characteristics
Among 254 669 participants, mean age±SE was 47±0.9 
years (table  1). Most participants self-identified as 
NHW (81%) and the remainder as Hispanic/Latino of 
the following heritage: Mexican (12%), Puerto Rican 
(2%), Cuban (1%), Dominican (1%), Central/South 
American (3%). Most (96%) NHW and approximately 
half of Mexican (47%) and Puerto Rican (50%) partic-
ipants were US-born. Most Cuban (78%), Dominican 
(84%) and Central/South American (86%) adults were 
foreign-born. We present but do not interpret results for 
the Central/South American heritage group because of 
within-group heritage heterogeneity.

The prevalence of health behaviour and clinical char-
acteristics are presented in tables 2 and 3. The prevalence 
of short sleep was highest among adults of Puerto Rican 
descent (39%). Although similar to the prevalence of 
short sleep among NHW adults (29%) who showed little 
variation by nativity (28% US-born versus 27% foreign-
born), short sleep prevalence was lowest among adults of 
Mexican descent (28%). Each Hispanic/Latino heritage 
group except adults of Puerto Rican descent was less likely 
than NHW adults to report poor sleep quality indicators 
(eg, trouble falling asleep) except non-restorative sleep. 
The prevalence of ideal cardiovascular health, although 
low overall, was higher among NHW adults compared 
with other racial/ethnic/heritage groups, and preva-
lence varied by nativity status.

Foreign-born NHW adults compared with US-born NHW adults
Compared with US-born NHW adults, foreign-born NHW 
adults were not more likely to report non-recommended 
sleep duration (table  4), but were more likely to report 
trouble staying asleep (PR=1.27 (1.17 to 1.37)), non-
restorative sleep (PR=1.06 (1.00 to 1.12)) and sleep medica-
tion use (PR=1.34 (1.16 to 1.55)). Results were robust after 
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applying the false discovery rate multiple comparison proce-
dure (table 6 and online supplemental material).

US-born and foreign-born Hispanic/Latino heritage groups 
compared with the US-born NHW group
Compared with US-born NHW adults, US-born Mexican 
adults were as likely to report non-recommended sleep 
duration; however, foreign-born Mexican adults were 
less likely to report non-recommended sleep duration 
(PRvery short=0.52 (0.47 to 0.57), PRshort=0.70 (0.67 to 0.73), 
PRlong=0.75 (0.66 to 0.85)). Overall, adults of Mexican 
descent were less likely to report trouble falling, trouble 
staying asleep, non-restorative sleep and sleep medica-
tion use compared with US-born NHW adults; however, 
racial/ethnic differences were larger across comparisons 
between foreign-born Mexican and US-born NHW adults. 
Results remained statistically significant after applying 
the false discovery rate multiple comparison procedure 
(table 6 and online supplemental material).

Overall, both US-born and foreign-born/island-born 
Puerto Rican adults were more likely than US-born NHW 
adults to report very short sleep (PR 1.39 (1.26 to 1.53)) 
and short sleep (PR=1.20 (1.14 to 1.25)) with little varia-
tion by nativity/birthplace. Similarly, there was negligible 
variation by birthplace for sleep quality characteristics 
among US-born and foreign-born/island-born Puerto 
Rican adults who were marginally less likely to report 
trouble staying asleep (PR=0.91 (0.83 to 1.00)) and no 
more likely to report other poor sleep quality charac-
teristics compared with US-born NHW adults. Statistical 
significance remained after applying the false discovery 
rate multiple comparison procedure (table 6 and online 
supplemental material).

Small sample sizes resulted in wide CIs for US-born 
and foreign-born adults of Cuban and Dominican heri-
tage. Adults of Cuban heritage, overall, were less likely to 
report non-recommended sleep duration and poor sleep 
quality characteristics compared with US-born NHW 
adults. However, only foreign-born adults of Cuban heri-
tage had lower prevalence of short sleep and poor sleep 
quality characteristics. Generally, Dominican adults were 
less likely to report trouble falling asleep and no more 
likely to report non-restorative sleep or sleep medication 
use compared with US-born NHW adults. However, only 
foreign-born Dominican adults were less likely to report 
short sleep and trouble staying asleep.

US-born and foreign-born Hispanic/Latino heritage groups 
compared with the foreign-born NHW group
Compared with foreign-born NHW adults, US-born 
Mexican adults were more likely to report short sleep 
duration (PR=1.19 (1.12 to 1.26)) but foreign-born 
Mexican adults were no more likely. US-born Mexican 
adults were no more likely to report trouble staying asleep 
compared with foreign-born NHW adults (PR=0.97 (0.86 
to 1.10)); however, foreign-born Mexican adults were less 
likely to report trouble staying asleep (PR=0.72 (0.62 to 
0.84); table 5). Overall, Puerto Rican adults were more R
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likely to report very short and short sleep duration, 
trouble falling asleep, trouble staying asleep and sleep 
medication use compared with foreign-born NHW adults 
with little evidence of variation by birthplace. Statistical 
significance for sleep duration results remained after 
false discovery rate correction for multiple comparisons. 
Small sample sizes of US-born Cubans and Dominicans 
resulted in wide, often overlapping CIs limiting the ability 
to examine differences by birthplace.

Hispanic/Latino heritage groups compared with the US-born 
NHW group: modification by language of interview
Prevalence of non-recommended sleep duration among 
foreign-born Mexican adults compared with US-born 
NHW adults was lowest among subpopulations of foreign-
born Mexican adults with English/Spanish and Spanish 
versus English interviews (figure 1). Additionally, among 
Mexican adults, overall, those with Spanish interviews 
had the lowest prevalence of poor sleep quality compared 
with US-born NHW adults (figure  2). Among adults of 
Puerto Rican descent, overall, those with Spanish inter-
views had similar prevalence of shorter sleep duration and 

suggestively better sleep quality characteristics compared 
with US-born NHW adults. Among adults of Cuban and 
Dominican heritage, although imprecise, patterns of 
variation by language of interview were similar to those 
among Mexican adults. Results of the remaining sensi-
tivity analyses are provided in table 6.

DISCUSSION
In a nationally representative sample of NHW and 
Hispanic/Latino adults, we found sleep disparities 
between foreign-born and US-born NHW adults, and 
differences in sleep characteristics varied by Hispanic/
Latino heritage, birthplace/nativity and language of 
interview among Hispanic/Latino adults compared 
with NHW adults. Although results among NHW adults 
were counter to our hypothesis, results for Latinos were 
congruent with our hypothesis. Compared with their 
US-born NHW counterparts, foreign-born NHW adults 
had a higher prevalence of poor sleep quality indicators. 
Although habitual sleep duration was similar between 

Figure 1  Fully adjusted prevalence ratios (PRs) of sleep duration and characteristics for Hispanic/Latino heritage groups of 
adults compared with non-Hispanic White adults by language acculturation status,** National Health Interview Survey, 2004–
2017. **Language acculturation categories include high (English only interview), medium (English and Spanish interview) and 
low (Spanish only interview). Adjusted for age (18–30, 31–49, 50–64, 65+ years), sex/gender (male, female), annual household 
income (<$35 000, $35 000–$74 999, $75 000+), educational attainment (<high school, high school graduate, some college, 
≥college), unemployed/not in the labour force (yes, no), occupational class (professional/management, support services, 
labourers), marital/cohabitating status (married/cohabitating, divorced/widowed, single), region of residence (Northeast, 
Midwest, South, West), alcohol consumption (never, former, current), serious psychological distress (Kessler-6 Psychological 
Distress Scale score ≥13), ‘ideal’ cardiovascular health (never smoking/quit >12 months prior to interview, body mass index <25 
kg/m2, meeting physical activity guidelines, and no prior diagnosis of dyslipidaemia, hypertension, or diabetes/pre-diabetes), 
and cancer. Very short and short sleep are non-mutually exclusive sleep duration categories. All estimates are weighted for the 
survey’s complex sampling design. Certain associations were not estimable due to small sample sizes and are, therefore, not 
provided (eg, long sleep duration among adults of Central/South American heritage with medium acculturation compared with 
non-Hispanic White adults).
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Figure 2  Fully adjusted prevalence ratios (PRs) of sleep quality* characteristics for Hispanic/Latino heritage groups of adults 
compared with non-Hispanic White adults by language acculturation status,** National Health Interview Survey, 2004–2017. 
*Trouble falling asleep, trouble staying asleep, sleep medication use and non-restorative sleep were measured during the 
survey years 2013–2017. **Language acculturation categories include high (English only interview), medium (English and 
Spanish interview) and low (Spanish only interview). Adjusted for age (18–30, 31–49, 50–64, 65+ years), sex/gender (male, 
female), annual household income (<$35 000, $35 000–$74 999, $75 000+), educational attainment (<high school, high school 
graduate, some college, ≥college), unemployed/not in the labour force (yes, no), occupational class (professional/management, 
support services, labourers), marital/cohabitating status (married/cohabitating, divorced/widowed, single), region of residence 
(Northeast, Midwest, South, West), alcohol consumption (never, former, current), serious psychological distress (Kessler-6 
Psychological Distress Scale score ≥13), ‘ideal’ cardiovascular health (never smoking/quit >12 months prior to interview, body 
mass index <25 kg/m2, meeting physical activity guidelines, and no prior diagnosis of dyslipidaemia, hypertension, or diabetes/
pre-diabetes) and cancer. All estimates are weighted for the survey’s complex sampling design. Certain associations were not 
estimable due to small sample sizes and are, therefore, not provided (eg, long sleep duration among adults of Central/South 
American heritage with medium acculturation compared with non-Hispanic White adults).
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US-born Mexican adults and their NHW counterparts, 
foreign-born Mexican adults reported better sleep dura-
tion than US-born NHW adults. Better sleep quality 
among foreign-born Mexican adults compared with 
US-born NHW adults was of greater magnitude than the 
better sleep quality reported by US-born Mexican adults 
compared with their US-born NHW counterparts. Puerto 
Rican adults generally reported worse sleep duration 
compared with NHW adults. Acknowledging small sample 
sizes, foreign-born adults of Cuban and Dominican heri-
tage generally had even better sleep duration and quality 
compared with US-born NHW adults than US-born adults 
of Cuban and Dominican heritage. Overall, Spanish 
language preference may be associated with increasingly 
better sleep among Hispanic/Latino heritage groups.

Our results are consistent with prior studies that suggest 
differences in sleep by birthplace and language prefer-
ence. Most studies report better subjective sleep among 
foreign-born compared with US-born adults,10 11 17 18 
and our results were generally in agreement across each 
Hispanic/Latino heritage group except Puerto Rican 
adults. Further, our results suggesting that birthplace is a 
modifier of sleep duration are congruent with findings of 
both an earlier study of NHIS data and the multisite Study 
of Women’s Health Across the Nation (SWAN) where 
short sleep duration and sleep complaints were more 
often reported by US-born adults versus their foreign-
born counterparts.10 17 Results of SWAN also suggested 
that language acculturation may mediate differences in 
sleep complaints, and similarly, completion of interviews 
in English versus Spanish was positively associated with 
probable clinically significant insomnia in a separate study 
of pregnant Latina women in San Diego.10 35 Like our 
study, a different nationally representative study found 
no differences in short sleep duration among US-born 
Mexican adults compared with their US-born NHW coun-
terparts but lower odds of short sleep duration among 
foreign-born Mexican compared with NHW adults.4 Prior 
studies either comprised solely individuals of Mexican 
heritage or used a heterogeneous Hispanic/Latino cate-
gory.4 10 17 18 35 Importantly, our study extended this litera-
ture by illustrating heterogeneity across Hispanic/Latino 
heritage groups.36

Differences in study populations, the grouping of 
Hispanic/Latino adults, and sleep assessments likely 
contribute differences between results of our and some 
prior studies. Among Mexican women aged 21–40 years in 
Northern California, birthplace and language preference 
were not associated with sleep disturbances.37 In a prior 
study using 2012 NHIS data, short sleep was more prev-
alent among US-born Hispanic/Latino adults compared 
with US-born NHW adults, and there were no differences 
in sleep duration between foreign-born Hispanic/Latino 
and NHW adults.9 However, all individuals of Hispanic/
Latino heritage were combined. In a recent study using 
2004–2017 NHIS data, investigators reported higher 
odds of short sleep among all Hispanic/Latino heritage 
groups except US-born Cuban adults compared with 

NHW adults.19 Our conflicting results are likely due to 
differences in categorisation of sleep duration (eg, ≤6 
hours and  ≥9 hours versus 7–8 hours), adjustment sets 
and modelling approaches.19 25 38 Unlike our study, a 
multidimensional language acculturation measure was 
not associated with self-reported sleep problems among 
middle-aged Puerto Rican, Cuban and Dominican women 
in New Jersey.36

Several environmental and cultural factors that influ-
ence sleep behaviours and sleep health likely explain our 
findings. The negative acculturation effect, which has 
been observed as associated with sleep, posits that adop-
tion of Western lifestyles leads to unhealthy behaviour 
practices and declines in health.39 Negative acculturation 
coupled with stress related to immigration status likely 
drive the unexpected disparity in sleep quality among 
foreign-born NHW adults compared with US-born NHW 
adults. Replication and further investigation of this possi-
bility is warranted. The ‘Hispanic Paradox’ likely explains 
our observations among all Latino heritage groups 
except for Puerto Rican adults in which all remaining 
heritage groups tended to have better sleep than NHW 
counterparts, and Spanish language preference, a proxy 
measure for low language acculturation, appeared as a 
protective factor related to sleep health.14 16 The likely 
mechanism may be the greater ability to express emotions 
and reduce stress, which carries positive health impacts, 
when using the Spanish versus the English language.16 
Further, variation in sleep by birthplace and Hispanic/
Latino heritage is likely due to differentially experienced 
environments and unique cultural backgrounds that 
influence health and coping behaviours. Risk factors 
for poor sleep including, for instance, low socioeco-
nomic housing environments, colour-related stigma and 
discrimination, social (including acculturation) stressors, 
structural barriers and health behaviours like smoking 
vary by Hispanic/Latino heritage groups with individuals 
of Puerto Rican descent usually more negatively affected 
compared with other heritage groups, which may mani-
fest as differences in sleep health.13 40–46

There are several study limitations. First, the cross-
sectional study design precluded our ability to make 
causal assumptions about birthplace as a predictor of 
sleep health. Second, all data were self-reported; however, 
misclassification of individuals into categories of race/
ethnicity, sleep duration and quality, birthplace/nativity, 
language preference/acculturation and covariates is 
likely non-differential.47 Third, sleep disorders such as 
insomnia and sleep apnoea were not measured by the 
NHIS; however, these disorders may explain our results. 
Further study inclusive of sleep disorders is warranted. 
Fourth, our unidimensional, proxy measure of language 
acculturation did not capture the full breadth of accul-
turation,39 and data were not available for NHW partic-
ipants; however, psychometric analyses have shown 
language explains most of the variance in acculturation 
scales.13 Nonetheless, future studies would benefit from 
using multidimensional measures of acculturation. Fifth, 
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the observational nature of the study fosters potential for 
residual confounding. Sixth, small sample sizes upon strat-
ification (eg, Dominican participants) and within-group 
heterogeneity (eg, birthplace for NHW and Central/
South American adults) limited interpretability of results 
for certain heritage groups. Lastly, we tested for many 
associations and did not adjust for multiple comparisons 
due to the novelty of our study and our interest in iden-
tifying potential associations that may warrant further 
investigation.

Study strengths included the use of the most recently 
available data collected from a nationally representative 
and large sample that allowed for robust stratification by 
birthplace, race/ethnicity, Hispanic/Latino heritage and 
language preference/acculturation as well as adjustment 
for multiple confounders. Further, we used evidence-
based categories of sleep duration, assessed multiple 
important sleep dimensions and directly estimated 
PRs.20 25 38 Our study extended prior literature as one 
of the few using national data to compare sleep health 
between US-born and foreign-born NHW adults as well as 
between foreign-born Hispanic/Latino heritage groups 
and their NHW counterparts.9 11

In conclusion, consideration of variation in birthplace/
nativity, heritage, language and other cultural factors in 
future studies of racial/ethnic disparities in sleep health 
is important. Sleep disparities studies in the USA often 
consider NHW individuals as the reference group despite 
heterogeneity in birthplace, which may lead to inaccu-
rate conclusions about racial/ethnic disparities in sleep 
health. Studies also often combine Hispanic/Latino heri-
tage groups despite cultural heterogeneity. Future studies 
should consider within-group heterogeneity and disen-
tangle cultural contributors in the social environment 
that influence sleep health and sleep health behaviours. 
Findings from such studies have the potential to inform 
culturally tailored public health interventions designed 
to improve sleep health among racial/ethnic subpopula-
tions. Further, coupling culturally tailored interventions 
with structural changes related to environmental justice 
such as equitable social, economic and housing policies 
may further improve sleep health while reducing sleep 
health disparities.
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