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Abstract
Objectives—Lower socioeconomic status is associated with short or long sleep duration and sleep
disturbance (e.g., sleep apnea), which are all related to increased mortality risk. General sleep
complaints, however, which may better approximate symptoms as they are experienced, have not
been examined in a large population sample.

Methods—Sample consisted of n=159,856 participants from the Behavioral Risk Factor
Surveillance System, representing 36 states/regions across the US. Sleep complaints were measured
with a telephone survey item that assessed “trouble falling asleep,” “staying asleep” or “sleeping too
much.” Data analysis utilized hierarchical logistic regression and Rao-Schott chi-square.

Results—Asian respondents reported the least complaints, and Hispanic/Latino and Black/African-
American individuals reported fewer complaints than Whites. Lower income and educational
attainment was associated with more sleep complaints. Employment was associated with less sleep
complaints and unemployment with more. Married individuals reported the least sleep complaints.
Significant interactions with race/ethnicity indicate that the relationship between sleep complaints
and marital status, income and employment differs among groups for men, and the relationship with
education differs among groups for women.

Conclusions—Rates of sleep complaints in African-American, Hispanic/Latino and Asian/Other
groups were similar to Whites. Lower socioeconomic status was associated with higher rates of sleep
complaint.
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INTRODUCTION
Sleep in humans, like eating, represents a biological imperative that is expressed in a manner
driven by social factors. But research on the social determinants of sleep has been dwarfed by
laboratory-based studies examining the effects of sleep deprivation and sleep disorders. The
pertinence of nightly sleep attainment on multiple daytime health outcomes including mortality
is increasingly being reported1-2. Thus, addressing the social determinants of sleep is a highly
relevant topic.

The Institute of Medicine recently reported that the public health ramifications of sleep are
under-recognized by society. The economic burden of restricted/impaired sleep has been
conservatively estimated at $107 billion3. Evaluating socioeconomic disparities in sleep is
therefore an important step toward 1) highlighting inequality in a grossly overlooked but
important domain of health behaviors, 2) understanding how habitual sleep is influenced, and
3) targeting higher-risk groups for future interventions. The impact of sleep behavior on health
outcomes constitutes a rapidly growing literature4-6, as is our understanding of social
inequalities in health.

The associations between sleep quantity/quality and both demographic and socioeconomic
factors have been increasingly reported in the literature. They have reported that, in general,
groups with lower socioeconomic status (SES) report less sleep duration and/or lower sleep
quality7-8.

In Japan, Sekine and colleagues9 surveyed 3684 Japanese civil servants working in local
government. SES was assessed by the grade of employment on the assumption that higher
grade translated to a higher income. This is likely to be the case, though Japanese organizations
operate on a seniority-based wage system and, therefore, grade may not reflect income as
accurately as in the United States. The main findings included a social inequality in men in
terms of sleep, physical and mental health. Higher-grade employees had better sleep and better
physical and mental health. Adjusting for differences in sleep, the differences between high
and low employment grades in physical and mental health were reduced by 20-40%. These
results suggest that social inequalities in sleep may influence social inequalities in physical
and mental health. The selection sample of subjects (Japanese civil servants) and the seniority-
based wage system limit extrapolation to the United States.

Adams conducted an analysis to investigate the relationship between socioeconomic position
and sleep quantity in the UK10. Using the Omnibus survey, 1473 (647 men, 826 women)
subjects were studied. The odds for reporting mid-range (healthy) sleep showed an overall
decrease with decreasing socioeconomic position, however, it was not statistically significant.
The author concludes that little evidence exists that more deprived people obtain less sleep. It
is important to note the following: the response rate in the survey was 54%, reporting of sleep
was based on a question that coded rest and sleep in the same category. Many respondents
could have been scoring rest or inability to sleep in the same category as sleep, thereby
overestimating true sleep.

Several American studies have explored this relationship as well. Moore and colleagues11

studied 1139 subjects aged 18 to 89 years old recruited from Detroit city and 3 neighboring
counties in a cross-sectional study. Sleep quality mediated the relationship between income
and health.

Hale12 analyzed subjects aged between 25 and 64 years old from four cross-sectional time-use
studies conducted in 1965, 1975, 1985, and 1999. Sleep duration, measured in trichotomous
fashion (short, mid-range, and long sleep), correlated with marriage and education in that
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individuals who were married or educated were more likely to experience mid-range sleep
(which is associated with reduced health risks13). Income was not assessed in this analysis.

Lauderdale and colleagues14 analyzed data from the CARDIA study, which collected
subjective and objective sleep from 669 middle-aged adults in Chicago. They found that sex
and race (White or Black) was related to sleep duration, with the most sleep reported by White
women and the least by Black men. This finding persisted even after adjusting for other
demographic and socioeconomic variables. Income in this study was significantly related to
sleep quality.

A recent, large study of 110,441 Americans was reported by Krueger and Friedman15. This
study, like that by Hale, classified adults as either short, normal (7 or 8 hours) or long sleepers
(with short and long sleepers being groups at higher risk). Regarding race, both short and long
sleep was associated with being Black, while short sleep was also more likely in those who
were “Other, Non-Hispanic” or Hispanic (not Mexican-American), and long sleep was more
likely in Mexican-Americans and foreign-born respondents. Overall, the findings on race
suggest that the role of race in sleep is complex. Regarding socioeconomic variables, less sleep
was associated with more work hours and both long and short sleep were associated with less
education and income.

Despite important contributions, the current SES-sleep literature has many limitations. First,
many of these studies explored samples that were limited regarding geographical
location16-18 and population characteristics9, 19. Second, most of these studies may not have
included samples large enough to detect subtle differences. Third, some studies did not examine
men and women separately18, although sleep complaints are experienced differently in men
than women. Finally, the primary outcome of most of these studies has been sleep duration12,
15, 18, 20, which may fail to capture sleep complaints.

In this study, we explore the influence of socioeconomic factors on self-reported sleep
complaints in the largest US sample to address this question. In doing so, we also provide
insight into the population characteristics of sleep complaints in a nationally representative
sample. The distribution of sleep complaints was examined at several strata for age, ethnicity,
education, marital status, employment status and income, in an attempt to describe population
patterns of sleep complaints. Multivariate models were fit to determine the likelihood of
reported sleep complaints across all of these factors, simultaneously adjusting for all other
variables.

Based on prior literature, we anticipated that there would be significant demographic and
socioeconomic influences on habitual sleep quantity and quality. Additionally, we
hypothesized that gender would lead to differential vulnerability to sleep complaints, as data
suggest that women are more likely to report sleep complaints21. We sought to further explore
this by analyzing the Centers for Disease Control Behavioral Risk Factor Surveillance System
(BRFSS) dataset. The BRFSS offers a unique opportunity to examine the societal burden of
sleep disorders. The large sample size, study methodology, and geographical and demographic
diversity within the sample make the BRFSS unique among epidemiologic surveys.

METHODS
Data Source

The participants of this study were from the 2006 Behavioral Risk Factor Surveillance System
(BRFSS)22. The BRFSS is a state-based, random-digit-dialed telephone interview survey of
non-institutionalized adults aged ≥18 years from all over United States conducted every year.
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It is the world’s largest telephone survey, designed to monitor health-related behaviors in the
general population.

For this study, participants were respondents who had answered a question on sleep complaints
(SC): “Over the last 2 weeks, how many days have you had trouble falling asleep or staying
asleep or sleeping too much?” Answers ranged from 0-14. Nevertheless, the distribution of
this variable was bimodal, with peaks at 0 and 14. A total of 128,296 respondents reported 0,
1, or 2 nights of disturbance per 14 nights, and 21,970 reported 12, 13 or 14 nights of
disturbance. Thus, 81% of the sample reported very few or very many complaints.

Because of this, we dichotomized SC into two categories: those who report SC ≥6 days in 2
weeks and those who report <6 days of complaints. This is consistent with other classification
approaches where a frequency of three or more events per week has been used23. It could be
argued that a different cut point is more clinically relevant. But we could have set a lower
threshold, with as little as 3 nights in 2 weeks resulting in classification of SC. This would only
add an additional 10% of the sample into the SC classification. Thus, although we chose the
more conservative estimate of SC in the population, a less conservative estimate would not
have resulted in much change to the overall pattern of results.

Demographic variables included self-reported gender, age, race/ethnicity (White, Black/
African American, Hispanic/Latino, Asian/Other, and Multiracial), and marital status (married,
never married, part of an unmarried couple, divorced, widowed, separated). Socioeconomic
factors included education (less than high school, high school graduate, some college, college
graduate), income level (<$10,000 pre-tax income per year, $10,000-$15,000, $15,000-
$20,000, $20,000-$25,000, $25,000-$35,000, $35,000-$50,000, $50,000-$75,000, >$75000),
and employment status (employed, self-employed, retired, student, homemaker, unemployed
<1 year, unemployed >1 year, unable to work).

Statistical Analyses
Complete-case analysis was implemented; thus, only participants who provided complete data
were included for analysis. Percentages of respondents indicating SC across demographic
variables and socioeconomic factors were calculated and differences in reported SC among
groups were compared using Rao-Scott chi-square tests using SAS software24 with the PROC
SURVEYFREQ procedure.

Data were also reviewed graphically to assess distribution and relationship to sleep complaints.
Visual inspection revealed that age demonstrated a non-linear relationship to sleep and was
thus analyzed both using linear, squared and cubed functions to attempt to capture the
curvilinear function. We chose this method ad-hoc because although these terms are difficult
to interpret, we wished to maximize our ability to describe variance explained by age. Other
variables were considered as categorical variables as discussed previously.

Then the logic of odds of the categorical SC was modeled using generalized linear model for
each individual variable and all combined variables for all and separated by gender. In the
model, age was considered as a continuous variable while others were considered as categorical
variables to best model how the data were originally collected and to maximize resolution. All
sampling was weighted appropriately using weighting scores specifically developed for
BRFSS 200622. The odds ratios (ORs) and 95% confidence intervals (CIs) were estimated
among groups relative to a preselected reference. Analyses were performed using SAS
software24 with the PROC SURVEYLOGISTIC procedure. All statistical tests were two-
tailed. Statistical significance was set at the p< 0.05 level unless otherwise indicated.
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A hierarchical approach was taken for analysis. First, unadjusted analyses were performed
(separately for men and women) for all variables (age, education, income, marital status,
employment), with SC as the dependent variable. Second, all of the variables were entered
together into an adjusted model. Third, interactions for all variables with race/ethnicity were
computed and entered. The purpose of these interactions was to further explore whether
relationships between SC and income, education, marital status and employment differed by
race/ethnicity. Given the large sample size, there was sufficient power to explore these
interactions, and as previous research shows that the relationship between SES and health can
be different for individuals of different racial/ethnic backgrounds25, we wished to explore if
this was the case with sleep.

RESULTS
Response Rates and Missing Values

Of the 355,710 individuals who participated in the BRFSS, a total of 188,765 people were
asked the SC question (52.32% of the total BRFSS sample). Of those, 98.59% of respondents
completed the item, with n=430 or 0.23% refusing to answer the question and n=2,228 or 1.18%
responding with “don’t know.” Of those remaining, 159,856 (85.89%) provided complete data.
This suggests that it is likely that the present data accurately represent the sample selected for
study. The following regions were represented: Alabama, Alaska, Arkansas, California,
Delaware, Washington DC, Florida, Georgia, Hawaii, Indiana, Iowa, Louisiana, Maine,
Michigan, Minnesota, Mississippi, Missouri, Montana, Nevada, New Hampshire, New
Mexico, North Dakota, Oklahoma, Oregon, Rhode Island, South Carolina, Tennessee, Texas,
Utah, Vermont, Virginia, West Virginia, Wisconsin, Wyoming, Puerto Rico, and the Virgin
Islands.

Subject Characteristics
Characteristics of subjects who responded to the SC question are reported in Table 1. This table
shows that the variable with the highest rate of nonresponse was income. While this represents
a small portion of the overall sample, it should be noted that analysis of individuals who did
not report income showed that they were more likely to be in the youngest age and lowest
education groups.

Sleep Complaints or Insomnia
The SC item can be endorsed by individuals who sleep either too much or too little and thus
may be endorsed by individuals with heterogeneous complaints. In order to better understand
the meaning of this item (e.g., How much of the variance explained by this item reflects
insomnia or sleep insufficiency?), responses to the SC question were compared to responses
to a similar item asked of a subset of respondents (n=14,238) regarding sleep insufficiency (SI;
“During the past 30 days, for about how many days have you felt you did not get enough rest
or sleep?”). Both SC (range=0-14) and SI (range=0-30) were analyzed as continuous variables
for this comparison, and SC values were only included from individuals who also reported SI.
A Pearson correlation demonstrated that these two items are associated with each other to a
significant degree (r=.47, p<.0001) but are not collinear (r2=.22) and thus not likely to reflect
the same construct.

Categorical Variables Examined Alone and Adjusting for Covariates
Table 1 displays the percentage of respondents indicating SC across race/ethnicity, education
level, marital status, employment status and income level. Table 2 displays the unadjusted OR,
95% CI and p values for all levels of these factors. A multivariate model adjusting for all
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covariates, including race/ethnicity, education level, marital status, employment status and
income evaluated SC among groups was then conducted; Table 3 displays the adjusted values.

Sleep Complaints and Ethnicity
In unadjusted analyses (Table 2), the Multiracial group was the only racial/ethnic group to
report more SC than the reference category of White for both men and women. For females,
the only other significant difference as a function of race/ethnicity was that the Hispanic group
reported less SC than Whites. For males, both Asian and Hispanic groups reported less SC
than White males. Once adjusted for other covariates (Table 3 and Figure 1), Black women
now had less SC than White women. Hispanic women continued to have less SC than White
women. For men, the only significant difference that remained was the reduced OR for SC in
Asian/Other men; Multiracial males no longer had more SC than White males and Hispanic
males no longer had less SC than White males, suggesting that for these groups, other socio-
economic factors explained the different rates of SC in those race/ethnic groups relative to
White males.

Sleep Complaints and Education
There was an inverse relationship between SC and education level, with the lowest education
level predicting the highest SC in both gender groups (Table 2). In the adjusted model (Table
3 and Figure 2), using college graduates as the reference group, this pattern was maintained
for both men and women, such that all groups reported more SC than the reference group, and
reports of SC decreased as higher levels of educational attainment are reported. For women, a
significant interaction was found, in that this relationship depended on race/ethnicity (described
below).

Sleep Complaints and Marital Status
A significant association was observed between SC and marital status such that the highest
likelihood of reporting SC occurred in all non-married groups of men and women in unadjusted
analyses (Table 2). For both men and women, the highest ORs for SC were for those who were
divorced and never married. In adjusted analyses (Table 3 and Figure 3), these differences were
markedly attenuated but persisted in all cases except for those of widowed status.

Sleep Complaints and Employment Status
In unadjusted analyses (Table 2), men and women in all non-employed categories had higher
odds for SC compared to employed with the highest likelihood observed for both genders in
the following categories: unable to work (approximately 3-7-fold), unemployed <1 year
(approximately 2-fold), and unemployed >1 year (approximately 2-3-fold). In women, adjusted
analysis (Table 3 and Figure 4) attenuated these associations for SC but the OR remained
significant in all non-employed categories but the student group. Interestingly, in men, very
different findings were observed in adjusted analysis: the likelihood for SC increased in five
categories (self-employed, unemployed <1 year, unemployed >1 year, homemaker, and retired)
compared to the referent group. The most prominent increase was for male homemakers, who
had an OR of 3.44 (1.37 – 8.65, p=0.009) relative to the reference category of employed males;
the comparable OR in females was 1.18 (1.05-1.33, p=0.007). Unemployed status greater than
1 year was associated with increased odds ratio for SC in both genders than unemployed less
than 1 year, and this finding persisted in multivariable analysis. Overall, when compared to
the respective referent group, men in non-employed categories had higher adjusted odds for
SC than females.
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Sleep Complaints and Income
Almost all categories of income for men and women had significantly increased OR for SC
compared to the reference category (income greater than $75,000; Table 2). For men and
women, an inverse linear relationship was observed between income and SC, with
progressively higher OR for SC as income category decreased. In the adjusted analysis (Table
3 and Figure 5), virtually all income categories had increased odds for SC, but the OR did not
increase as prominently with declining income as in unadjusted analysis. Indeed, the lowest
income group was no longer the highest risk group for SC after adjustment.

Interactions Among Covariates
When interactions among race/ethnicity and other covariates were explored from the adjusted
model, some interesting patterns emerged (Table 4). In this analysis, white married males were
used as the reference category. For marital status, Black/African American men were protected
from SC if they were part of an unmarried couple. Hispanic/Latino men were more sensitive
to being divorced or widowed. Also, Asian/Other men were more prone than White married
men to SC if the Asian/Other men were widowed, separated or never married. Most notably,
they experienced over a 10-fold increase in risk if they were separated. Special sensitivity to
being separated was also evidenced in Multiracial men, who experienced a nearly 7.5-fold
increase in likelihood of reporting SC, reflecting a significant difference from White married
men.

Regarding employment status, only Black/African American men had an association between
SC and employment. They were much less likely to report SC (compared to White employed
males) if they were a homemaker. This is in contrast to the male group as a whole, which had
a much greater risk of reporting SC as a homemaker. They were also less likely to report SC
if they were retired, and more likely to report SC if they were out of work for <1 year.

For income, Hispanic/Latino men were less likely to report SC (compared to $75,000+) if they
reported income between $10,000-$15,000, $15,000-$20,000, $20,000-$25,000, and $35,000-
$50,000, compared to White men in the highest income group. Compared to this group,
Multiracial men were much more likely to report SC if they were in the lowest income group,
and Asian/Other men were more likely to report SC if they reported income of $50,000-
$75,000.

Education only demonstrated significant interaction terms for females. Asian/Other women
demonstrated a 2-3-fold increased likelihood of reporting SC compared to college graduates,
whether they did not complete high school, were a high school graduate, or had some college.
All of these were significantly different from White women. Multiracial women who received
some college reported less SC than college graduates, while all other groups reported more,
and this OR was significantly different from that of White women. Hispanic/Latina women
were less likely to report SC if they did not finish high school—a pattern not seen in any other
group; this OR was also significantly different than that for White women.

DISCUSSION
The present study examined self-reported sleep complaints reported as part of the 2006 cohort
of the BRFSS. These findings show that men and women differ regarding how SC is distributed
among sociodemographic groups. Also, SC is associated with income and education, being
married and employed, and race/ethnicity. In the adjusted analyses, there was no significant
relationship between SC and age, suggesting that any variance explained by age is already
explained by the other variables in the model.
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Although a growing body of literature examines the self-reported duration of sleep and the
prevalence of sleep disorders in various population samples, this study to the best of our
knowledge examines the population burden of sleep complaints in the largest sample to date.

Sleep Complaints in Ethnic/Racial Groups
These findings show that, after adjusting for all covariates, Multiracial women were more likely
to report SC and Hispanic/Latina women were less likely. This pattern was not maintained for
men, for whom those who were Asian/Other reported less SC. No other patterns were
significant. There were no differences observed between White and Black/African American
men or women in either adjusted or unadjusted analyses. Current literature about the nature of
sleep complaints in African Americans is very unclear. Some reports suggest increased
problems14, 26-27, but others do not28-29. It is also unclear why so few statistically significant
differences were found among racial/ethnic groups in these analyses, even in unadjusted
analyses. Perhaps SC refers to a characteristic that is not distributed differently across groups
because it is so inclusive of any problems. Or, perhaps those in minority groups were less likely
to report problems, even if they existed, especially if they have perceived disrespect and
discrimination by medical professionals in the past30.

Regarding the interactions between race/ethnicity and other variables, it is unclear why being
part of an unmarried couple is associated with less SC for Black/African American men, or
why being divorced is particularly detrimental to the sleep of Hispanic/Latino men, being
widowed is particularly detrimental to the sleep of Hispanic/Latino and Asian/Other men, being
never married is particularly detrimental to the sleep of Asian/Other men, or why being
separated is associated with a 7-10-fold increase in likelihood of SC in Multiracial and Asian/
Other men, when this magnitude is not evidenced in other groups. For women, Asian/Other
women were more sensitive to lower levels of education compared to White women. Perhaps
this group is particularly vulnerable to stress at lower levels of educational attainment, relative
to White women. Hispanic/Latina women at lower educational levels were less likely to report
SC than college graduates, although slightly. It is unclear why some women in this group would
apparently benefit from less education or why differences in SC relative to education level
were differentially distributed across ethnic/racial groups only in women and why interactions
with the other variables were only seen in men. This suggests that men may be differentially
sensitive to the fluctuating categories of social position and socioeconomic status, while
women may differentiate more relative to the variable that does not change much after
adulthood-ducational attainment. These interactions present many questions to be explored in
future research and may help shed light on differences between racial/ethnic groups for the
relationship between SES factors and sleep complaints.

Socioeconomic Factors: Income and Employment
Consistent with a handful of studies that have examined the influence of SES factors on either
sleep duration and sleep quality12, 14, 19, 31-38, this study found that the socioeconomically
disadvantaged have higher likelihood of SC. We also found differing effects of employment
on SC by gender. An increased likelihood of SC conferred by non-employed status in women
was substantially explained by other factors including race/ethnicity, marital status, income,
and education. In contrast, in men, this association was strengthened by the inclusion of these
potential confounders suggesting a moderating or mediating effect. Furthermore, male
homemaker status was associated substantially greater odds for SC than women when
compared to their respective referent groups. Taken together, this would suggest that men and
women’s vulnerability to SC may be through different mechanisms. The direction of these
associations cannot be ascertained on account of the cross-sectional nature of this analysis.
However, potential explanations could be that men’s reported sleep complaints may be more
subject to the effects of a confluence of socioeconomic (education, employment, and income)
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and socio-demographic (race, marital status and age) factors, though it could also be the case
that impairments due to sleep loss could result in decreased performance and resultant
decreases in achievement.

Education
This study found that higher levels of education are associated with less SC, consistent with
the findings associated with income. However, while the magnitude of the ORs for income
were greatly attenuated in the adjusted model (some by more than half), the reductions in
magnitude of the ORs for education was much less. This suggests that while the effect of income
is somewhat dependent on other factors, the effect of education is relatively robust. Unadjusted
analyses show that the relationship between sleep complaints and lower education may be
stronger in women, but adjusted analyses reveal the opposite – men were more likely to exhibit
SC if they were at lower educational levels, especially if they did not finish high school. This
is consistent with previous studies, which have shown that those with more education report
better sleep12, 19.

Marital Status
The relationship between SC and marital status has not received much scientific attention. Hale
and colleagues reported that unmarried individual were more likely to be either short or long
sleepers compared to their married counterparts12. This study also reported that the divorced
endorse more sleep problems than married or single individuals. Other studies have examined
the issue from the opposite perspective by assessing the impact of poor sleep on marital
satisfaction and have generally found that sleep problems in one or both spouses were
associated with higher levels of marital unhappiness39-40. Similarly, a longitudinal study found
that fewer sleep problems at baseline were associated with greater marital harmony at follow-
up41. Thus marriage may overall serve as a protective factor for SC, but the presence of SC
and marital disharmony may have a reciprocal relationship.

Limitations
This study has a number of limitations. First, the item that is asked is not specific for a particular
sleep symptom. This limits our ability to use responses to this item to describe symptoms or
syndromes (e.g., insufficient sleep, long sleep, insomnia, sleep apnea, daytime sleepiness). The
broad nature of the sleep complaints question captures a gamut of etiologies for suboptimal
sleep including acute and chronic partial sleep deprivation, insomnia, poor sleep quality, and
excessive sleep. SC is not a typical metric that has been employed in epidemiologic analyses
of sleep in the population. However, it provides a valuable and sensitive estimate of suboptimal
sleep, for whatever reason, in the general population. We purport that the item is sensitive
because almost any problem associated with sleep – especially the most common (sleep
insufficiency, sleep fragmentation, insomnia, sleep apnea, restless legs, etc.) could be captured
by this question. However, this question has not been validated against standard measures of
subjective and objective sleep. We do not know whether those that endorse this question really
do have any objective sleep problems or subjective sleep problems that would have been
captured with validated instruments. This is a major limitation of the item. However, we still
believe that this is a useful item, as it provides an overall indicator of the presence of sleep
complaints, with almost none of the limitations that would be applied if specific symptoms had
been targeted. This general level of complaint demonstrates a great deal of face validity and,
more importantly, external validity, as it represents the vague complaints presented when
people discuss sleep problems42-44.

This is pertinent as recognition for the importance of sleep and sleep disorders in public health
continues to rise3. Second, cross-sectional analyses limit our ability to comment on causality
or age-related changes. Thus, SC levels associated with age ranges may reflect cohort effects

Grandner et al. Page 9

Sleep Med. Author manuscript; available in PMC 2011 May 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



in addition to age-related effects, and SC associated with group membership may reflect other
causes as well.

Conclusions
These results summarize analyses of a large, representative sample that reported sleep
complaints. Given the power inherent in such a large sample, subtle and complex relationships
were discovered. The large sample size and broad sleep measure allow us to posit important
population-level observations about sleep in the USA. Based on these data, it is clear that
socioeconomic variables are related to sleep complaints in general (greater socioeconomic
status is associated with less sleep complaints) but the specifics of this relationship are complex.
The sleep of men may be more sensitive to more social variables such as marital status,
employment status and ethnicity, while the sleep of women may be more sensitive to more
concrete measures of status, such as income and education. Further complicating this issue,
racial/ethnic differences seem to show interesting relationships with lower income and
educational attainment in Hispanic/Latino men and women, employment status in African
American men, relationship status in Asian/Other men and educational attainment in Asian/
Other women. Analyses of smaller sample sizes reporting SES differences in sleep duration
and quality are supported by this analysis, and given the large observed power we were able
to advance this understanding to uncover more subtle relationships.

Regarding future directions, this study highlights specific subgroups of the population who
should be targeted more heavily with sleep-related public health initiatives. These initiatives
also need to be tailored to particular racial/ethnic groups because of the significant interactions.
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Figure 1.
Odds Ratios (ORs) of SC for Men and Women, Across Race/Ethnicity (Reference Group =
White). Among women, Asian/Other respondents reported the least SC, followed by Black/
African-American and Latina respondents. These groups significantly differed from White
women. Multiracial women reported significantly more SC than White women. For men, While
trends for less SC compared to White men were seen in all groups, only Asian/Other men
differed significantly.
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Figure 2.
Odds Ratios (ORs) of SC for Men and Women, Across Education Level (Reference Group =
College Graduate). For both men and women, all groups reported more SC than college
graduates.
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Figure 3.
Odds Ratios (ORs) of SC for Men and Women, Across Marital Status (Reference Group =
Married). Except for widowed respondents, all groups reported significantly more SC than
married respondents. The highest rates were for those never married or part of an unmarried
couple.
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Figure 4.
Odds Ratios (ORs) of SC for Men and Women, Across Employment Status (Reference Group
= Employed).For both men and women, unemployment was associated with increased SC.
Employment conveyed slight benefit over self-employment and retirement in men, but not
women. Rates of SC in homemakers were similar to self-employment for women, but
unemployment for men.
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Figure 5.
Odds Ratios (ORs) of SC for Men and Women, Across Income (Reference Group = >$75,000).
Decreasing income was associates with increased rates of SC in men and women. However,
there were no significant differences among men earning $25,000 or more.
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Table 4

Adjusted Odds Ratios (OR) and 95% Confidence Intervals (CI) of SC for Significant Interactions between
Ethnicity and Education for Women and Marital Status, Employment Status, and Income for Men*

Race/Ethnicity (Reference Group = White)

Black or African
American

Asian or Other Multiracial Hispanic or Latino

Marital Status for Men (Reference Group = Married)

Divorced - - - 2.87a (1.54, 5.32)

Widowed - 3.35b (1.03, 10.93) - 2.20b (1.04, 4.68)

Separated - 10.43a (2.98, 36.50) 7.47b (1.67, 33.53) -

Never married - 2.44b (1.37, 4.37) - -

Unmarried couple 0.40a (0.18, 0.87) - - -

Employment Status for Men (Reference Group = Employed)

Self-employed - - - -

Out of work for more than 1 year - - - -

Out of work for less that 1 year 1.28a (0.58, 2.8) - - -

A homemaker 0.13a (0.01, 1.41) - - -

A student - - - -

Retired 0.67a (0.42, 1.08) - - -

Unable to work - - - -

Income for Men (Reference Group = $75,000+)

Less than $10,000 - - 7.52a (2.28, 24.83) -

$10,000 to less than $15,000 - - - 0.32a (0.15, 0.71)

$15,000 to less than $20,000 - - - 0.47a (0.23, 1.00)

$20,000 to less than $25,000 - - - 0.52a (0.27, 1.04)

$25,000 to less than $35,000 - - - -

$35,000 to less than $50,000 - - - 0.51a (0.25, 1.03)

$50,000 to less than $75,000 - 2.22a (1.09, 4.54) - -

Education for Women (Reference Group = College Graduate)

Less than High school - 3.49a (1.95, 6.25) - 0.97a (0.67, 1.43)

High school graduate - 2.71a (1.67, 4.42) - -

Some college or technical school - 2.51a (1.53, 4.13) 0.76b (0.44, 1.30) -

*
Models were evaluated separately for men and women and included age, income, education, marital status, and employment status.

a
OR is significantly different from the OR for White (p < 0.05)

b
OR is marginally significantly different from the OR for White (p < 0.10)

-
OR is not significantly different from the OR for White
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