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Abstract

 OBJECTIVES—Insomnia is reported to be more prevalent in minority racial/ethnic groups. 

Little is known, however, about racial/ethnic differences in changes in insomnia severity over time, 

particularly among older adults. We examined racial/ethnic differences in trajectories of insomnia 

severity among middle-aged and older adults.

 DESIGN—Data were drawn from five waves of the Health and Retirement Study (2002–2010), 

a nationally representative longitudinal biennial survey of adults aged >50.

 SETTING—Population-based.

 PARTICIPANTS—22,252 participants from non-Hispanic white, non-Hispanic black, 

Hispanic, and other racial/ethnic groups.

 INTERVENTION—N/A
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 MEASUREMENTS—Participants reported the severity of four insomnia symptoms; summed 

scores ranged from 4 (no insomnia) to 12 (severe insomnia). We assessed change in insomnia 

across the five waves as a function of race/ethnicity.

 RESULTS—Across all participants, insomnia severity scores increased 0.19 points (95% 

CI=0.14, 0.24; t=7.52; design df=56; p<0.001) over time after adjustment for gender, race/

ethnicity, education, and baseline age. After adjusting for the number of accumulated health 

conditions and BMI, this trend decreased substantially and even changed direction (B=−0.24; 95% 

CI=−0.29, −0.19; t=−9.22; design df=56; p<0.001). The increasing trajectory was significantly 

more pronounced in Hispanics compared to non-Hispanic whites, even after adjustment for 

number of accumulated health conditions, BMI, and number of depressive symptoms.

 CONCLUSIONS—Although insomnia severity increases with age—largely due to the 

accumulation of health conditions—this trend appears more pronounced among Hispanic older 

adults than in non-Hispanic whites. Further research is needed to determine the reasons for a 

different insomnia trajectory among Hispanics.
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 OBJECTIVE

Health disparities are an area of important public health concern—numerous studies 

document racial/ethnic differences in the prevalence of chronic health conditions.1–4 These 

conditions, including heart disease and diabetes among others are prevalent in older adults, 

and the incidence of their development may differ among racial/ethnic groups as individuals 

age.5 With the projected growth of the older adult population over the next decade, there is 

concern that unaddressed disparities may become more pronounced as the population ages. 

It is important to identify modifiable risk factors that may contribute to these disparities.

Sleep disturbances are strongly associated with chronic health conditions, and there is 

increasing evidence that racial/ethnic disparities exist in disturbed sleep. Cross-sectional 

studies report racial/ethnic sleep disparities.6–8 Blacks have reported shorter sleep duration 

and lower subjective sleep quality than individuals from other racial groups.9,10 A cross-

sectional study utilizing data from the National Health and Nutrition Examination Survey by 

Grandner et al. found non-Hispanic blacks had greater difficulty falling and staying asleep, 

whereas Hispanics were more likely to snore and gasp compared to non-Hispanic whites.11 

It is possible that these racial/ethnic differences in sleep disturbances reflect or contribute to 

the other well-documented disparities in health, but more research is needed to understand 

how these two factors develop in different race/ethnicities as individuals age.

The vast majority of studies examining racial/ethnic differences in sleep disturbances are 

cross-sectional. Surprisingly few studies have examined trajectories of severity of insomnia 

symptoms as individuals age. There is broad empirical support for age-related changes in 

sleep. Studies using objective measures (e.g., wrist actigraphy) show declines in sleep 

quality (e.g., total sleep time and sleep efficiency) with age,12 and epidemiologic studies 
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show age-related increases in self-report of specific sleep complaints (e.g., nighttime and 

early morning awakenings).13 Circadian rhythms can become dysregulated with age, 

fragmenting sleep12 and shortening sleep duration.14 Possible contributors include the 

development of physical health conditions.15 Because these conditions are often chronic, 

significant co-morbidity can develop as individuals age,16 and multiple risk factors for poor 

sleep can accumulate over time. Additionally, depressive symptoms are frequently 

associated with difficulty sleeping and may also impact these trajectories.17

We examined whether insomnia severity increases more rapidly among non-Hispanic blacks, 

Hispanics, and other racial/ethnic groups, compared to non-Hispanic whites, and whether 

physical health conditions and depressive symptomatology account for these differences in 

sleep trajectories. We hypothesized that, compared to non-Hispanic whites, other racial/

ethnic groups would exhibit greater increases in insomnia severity, and that the accumulation 

of physical health conditions and depressive symptoms would explain these disparities with 

increasing age.

 METHODS

 Data Source

Data came from the 2002–2010 waves of the Health and Retirement Study (HRS), a 

nationally representative longitudinal cohort study examining financial, social, and 

healthcare experiences of older adults.18 The HRS is conducted biannually whereby 

approximately 20,000 participants are followed and are asked to give responses either 

through telephone or in-person interviews. Eligibility requirements include being a non-

institutionalized adult aged >50 years, and having primary residence in the U.S. HRS 

oversamples blacks, Hispanics, and residents of Florida; weights account for oversampling. 

Details about HRS design are provided elsewhere.18 The HRS is sponsored by the National 

Institute on Aging (U01AG009740) and is conducted by the University of Michigan. Our 

analyses were based on public-access data and were exempt from human subjects committee 

review.

 Participants

Participants were eligible if they participated in ≥1 HRS wave from 2002–2010, were age 

>50 years, and had complete data on insomnia symptoms and race/ethnicity, yielding 22,252 

individuals contributing 68,785 data points. Only 116 participants in our sample were asked 

about insomnia in 2008 and contributed data to the 2008 analyses. Excluding the 2008 data 

did not change results appreciably; therefore, we decided to include them in our analyses.

Participants in our sample were followed for an average of 5.57 years (SD=2.79). Of the 

22,252 participants in our analyses, 11,107 (49.9%) did not contribute data to at least one of 

the five HRS waves in our analysis. A total of 4,854 (21.8%) did not contribute data to one 

wave, 2,291 (10.3%) to two, 2,043 (9.2%) to three, and 1,919 (8.6%) to four. Minority 

participants in our sample had higher probability of not contributing data compared to non-

Hispanic whites (55.7% for minority race/ethnicities vs. 47.9% for non-Hispanic whites; 

χ2=105.85; df=1; p <0.001). To explore how this impacted our results, we limited main 
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analyses to participants with complete data for at least the 2002 and 2010 waves. Those 

analyses, for the most part, returned the same pattern of results.

 Measures

 Insomnia severity—Participants were asked about insomnia symptoms at each wave. 

Specifically, participants were asked “how often do you have trouble falling asleep--would 

you say most of the time, sometimes, or rarely or never?” Participants were also asked about 

“trouble with waking up during the night,” trouble with “waking up too early and not being 

able to fall asleep again,” and how often they felt “really rested” in the morning. Responses 

ranged from 1 (“most of the time”) to 3 (“rarely or never”). We summed values from the 

four items after reverse-coding responses to the first three symptom questions to compute an 

insomnia score (4=no insomnia, 12=severe insomnia).

 Race/ethnicity—Participants self-identified their race (i.e., white/Caucasian, black/

African American, American Indian, Alaska Native, Asian, Native Hawaiian, Pacific 

Islander, other) and ethnicity (Hispanic [Mexican, other, type unknown], or non-Hispanic). 

We categorized participants as “non-Hispanic white,” “non-Hispanic black,” “Hispanic,” or 

“other.” If participants indicated they were Hispanic but lacked data on race, we categorized 

them as Hispanic. If participants did not provide data on race and either indicated they were 

non-Hispanic or did not provide data on ethnicity, they were excluded from our sample.

 Health conditions—At each wave, participants indicated whether they had the 

following health conditions since last interview: “heart condition,” “stroke,” “memory 

disease,” “hypertension,” “pain,” “arthritis,” “cancer,” “diabetes” and “incontinence.” In 

2010, “memory disease” was removed and replaced with two questions about “Alzheimer’s 

disease” and “dementia.” We recoded each of those conditions as memory disease. We 

calculated the number of health conditions each participant reported at each wave. To better 

capture participant health history, we coded any health conditions endorsed at prior waves as 

present in subsequent waves, regardless of whether endorsed at those latter waves. Thus, the 

variable for number of accumulated health conditions reflects the number of health 

conditions accumulated by each wave.

 Other measures—Depressive symptomatology was measured by the 8-item Center for 

Epidemiologic Studies Depression Scale (CES-D).19 We calculated body mass index (BMI) 

based on self-reported height and weight at each wave (kg/m2).

 Analyses

We first examined demographic and clinical characteristics of participants based on the first 

wave in which they participated between 2002–2010 and provided data on insomnia 

symptoms. We also assessed differences in characteristics by race/ethnicity using chi-

squared tests weighted for the complex sampling design.

Next, we fit linear regression models with insomnia score as the outcome and time as the 

predictor, stratified by racial/ethnic groups. Time was calculated by subtracting each survey 

year by 2002 (the first wave in our study) (i.e., 2010 minus 2002), and dividing by 8. This 
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time variable ranged in values from 0 (2002 wave) to 1 (2010 wave), enabling us to interpret 

the regression coefficient for time as the change in insomnia score across the entire study 

period (i.e., 2002–2010). Finally, we fit the same models in the entire sample, and 

introduced interaction terms for time as a function of racial/ethnic groups to test whether 

trajectories differed among groups (reference=non-Hispanic whites). Tests for regression 

coefficients (B) associated with these interaction terms indicated whether the insomnia score 

increased or decreased at a greater rate from 2002–2010 for each racial/ethnic group 

compared to non-Hispanic whites.

We fit four regression models. Model 1 adjusted for gender, education, and baseline age. In 

non-stratified analyses, we also controlled for race/ethnicity. Model 2 adjusted for 

demographics plus number of accumulated health conditions and BMI. Model 3 controlled 

for demographics and number of depressive symptoms (allowed to be time-varying). Model 

4 adjusted for all covariates.

Because analysis of HRS data requires use of survey design and weighting variables to make 

results nationally representative, we were unable to use traditional mixed model procedures. 

Using these approaches do not allow us to account for the complex sampling design of the 

HRS and will result in artificially narrow standard errors. We therefore chose to use methods 

proposed by Horton et al.20 Each participant had a record for each wave at which they 

contributed data (i.e., an individual contributing data for 2004 and 2006 waves would have 

two records). By applying the HRS sampling design variables, we accounted for clustering 

of each record within individual participants, as well as the clustering, stratification, and 

weighting from the HRS complex sampling design. Analyses were conducted using Stata 

version 13 (StataCorp, College Station, TX).

 RESULTS

 Participant characteristics

Mean age at study entry was 63.96 years (SD=10.47) (Table 1). Half of respondents were 

women, and most completed high school. The most common health conditions reported at 

baseline were arthritis (51.8%) and hypertension (47.9%), and the mean CES-D score was 

1.51 (SD=1.99). Mean BMI was 27.51 (SD=5.53). Racial/ethnic groups differed by age, 

gender, education, and baseline health conditions (except for pain and memory disease), 

CES-D score, and BMI (all p’s<0.02).

 Racial/ethnic disparities in insomnia severity trajectories

Across all participants, the mean insomnia score increased modestly by 0.19 points (95% 

CI=0.14, 0.24; t=7.52; design df=56; p<0.001) between 2002 and 2010 after controlling for 

baseline age, race/ethnicity, gender, and education (Model 1). In stratified analyses, we also 

found statistically significant increases for non-Hispanic whites, non-Hispanic blacks, and 

Hispanics, whereas a statistically significant increase was not observed for other race (Table 

2, Model 1). Among the racial/ethnic groups, there was a statistically significant interaction 

effect of time and the dummy variable for Hispanic vs. non-Hispanic white ethnicity 

(interaction B=0.39; 95% CI= 0.19, 0.60; t=3.82; design df=56; p<0.001), indicating that 
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Hispanics experienced a greater increase in insomnia severity over time compared to non-

Hispanic whites. In sum, we found a statistically significant increase in insomnia severity 

over time which was disproportionately more pronounced among Hispanics compared to 

non-Hispanic whites.

 Mediation by physical health conditions and depressive symptomatology

Across all participants, after adjusting for multiple accumulated health conditions and BMI, 

the association between insomnia severity and time decreased substantially and changed 

direction (B=−0.24; 95% CI=−0.29, −0.19; t=−9.22; design df=56; p<0.001) (Model 2), 

suggesting that the observed worsening in insomnia severity was attributable to the 

accumulation of health conditions. A significant positive association existed after adjusting 

only for demographic characteristics and depressive symptoms (B=0.24; 95% CI=0.20, 0.29; 

t=11.42; design df=56; p<0.001) (Model 3). There was no statistically significant association 

after adjustment for all variables (Model 4).

Within individual race/ethnicities, after adjusting for accumulated health conditions and 

BMI, the regression coefficient for non-Hispanic whites, blacks, and the other racial group 

again decreased substantially and changed direction. The coefficients were significant for 

non-Hispanic whites and blacks, and the coefficient for other racial group became 

marginally significant (Model 2, Table 2). The regression coefficient for Hispanics declined, 

but became non-significant. Associations in Model 3 were similar to Model 1 except that the 

regression coefficient for the other racial group became significant, indicating that increases 

in insomnia scores within each racial/ethnic group were independent of changes in 

depressive symptomatology. After controlling for all variables (Model 4), the regression 

coefficients all became non-significant (see Figure 1). In all models, there remained a 

statistically significant interaction between time and the dummy variable for Hispanic vs. 

non-Hispanic whites (interaction B=0.29; 95% CI=0.09, 0.48; t=2.88; design df=56; 

p=0.006 for Model 2; interaction B=0.33; 95% CI=0.09, 0.57; t=2.79; design df=56; 

p=0.007 for Model 3; and interaction B=0.25; 95% CI=0.02, 0.49; t=2.15; design df=56; 

p=0.036 for Model 4), indicating that Hispanics still saw significantly greater increases in 

insomnia severity even after controlling for all variables.

Overall, these analyses indicate that increases in insomnia severity over time may be due to 

the accumulation of health conditions and BMI. However, even after taking these variables 

into account, Hispanics continued to have a disproportionately greater increase in insomnia 

severity than non-Hispanic whites.

 Further analyses

We repeated analyses stratifying by 0, 1, 2, and 3+ accumulated health conditions to 

investigate why the insomnia score decreased over time after adjustment for accumulated 

health conditions. We re-estimated Model 1, but restricted analyses to individuals with the 

same number of accumulated health conditions (i.e., only 0, 1, 2, or 3+). When stratified by 

the number of health conditions in the full sample, the insomnia score showed no 

statistically significant change in the first stratum (0 health conditions), whereas it showed a 

declining trend within the 1, 2, and 3+ health conditions strata (although not as strongly as in 

Kaufmann et al. Page 6

Am J Geriatr Psychiatry. Author manuscript; available in PMC 2017 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



the unstratified Model 2) (Table 3). By race/ethnicity group, Hispanics showed a statistically 

significant increase in the insomnia score for the “no health conditions” stratum, but no 

statistically significant change in insomnia for the other three strata. Among non-Hispanic 

whites, no statistically significant change in the insomnia score was observed for the no 

health conditions stratum, but a statistically significant declining trend in insomnia severity 

was observed for the other three strata. These findings suggest that accumulation of health 

conditions may disproportionately affect the sleep of Hispanics compared to non-Hispanics 

(particularly non-Hispanic whites).

Furthermore, we assessed whether results concerning the accumulation of health conditions 

would have changed if we accounted for the presence or absence of specific health 

conditions at each wave rather than the accumulation of health conditions. We repeated 

analyses for Model 2, but instead of controlling for the accumulation of health conditions, 

we entered into the model variables for each health condition at each wave. For the overall 

sample, the coefficient for time was not statistically significant (B=−0.01; 95% CI=−0.06, 

0.04; t=−0.33; design df=56; p=0.745). In the context of findings from our main analyses 

showing a substantial drop and change in direction of the beta coefficients when adjusting 

for accumulating health conditions, these sensitivity analyses suggest that accumulation of 

health conditions and their interactions may be a significant contributor to worsening 

insomnia as individuals age.

In the Hispanic group, we also investigated whether the trends observed differed by 

immigration status, national origin, or access to health coverage. None of these analyses 

yielded statistically significant differences in observed trajectories.

 CONCLUSIONS

We investigated whether racial/ethnic disparities in age-related changes in insomnia severity 

exist among middle-aged and older adults, and whether differences in physical health 

conditions and depression can explain these disparities. We found reports of insomnia 

severity increased with age across all racial/ethnic groups, but Hispanics exhibited greater 

increases in insomnia severity compared to non-Hispanic whites. After adjusting for 

accumulated health conditions, insomnia severity substantially declined and reversed 

directions, except among Hispanics who saw no change. This suggests increases in insomnia 

severity among non-Hispanics may be due to accumulation of chronic health conditions with 

age, while Hispanics may see increases even after adjusting for these conditions.

This study extends prior research in several ways. First, while prior studies have focused on 

sleep disparities between blacks and whites,7–9 we included Hispanics. We found Hispanics 

reported lower sleep quality than non-Hispanics. It is possible this is due to snoring and 

gasping during the night, which was found to be more prevalent in Hispanics compared to 

non-Hispanics in the Grandner et al. study.11 The mechanism for the disproportionate 

increase in insomnia severity in Hispanics remains unclear. While we found worsening 

insomnia among Hispanics did not differ by immigration status, national origin, or health 

coverage, it is possible different acculturation levels played a role in the worsening of 

insomnia severity. Future studies can assess sleep disturbances in Hispanics who live near a 

Kaufmann et al. Page 7

Am J Geriatr Psychiatry. Author manuscript; available in PMC 2017 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



greater number of family members, who feel more welcomed in the U.S., and who have 

greater involvement in their local community/neighborhoods. Studies on acculturation 

among Hispanics using validated measures are needed. Given that Hispanics were younger 

at baseline relative to other racial/ethnic groups, future studies need to examine other factors 

related to the impact of workforce participation on associations observed in this study.

Second, we examined trajectories of racial/ethnic disparities in insomnia severity. Most 

research on sleep disparities has been cross sectional. While several studies have examined 

the natural history of insomnia in various populations,21 little prior work has focused on 

racial/ethnic disparities in insomnia longitudinally.

Finally, we examined how the accumulation of health conditions might drive trajectories of 

insomnia severity among middle-aged and older adults, and racial/ethnic disparities in these 

trajectories. Our analyses suggest accumulated health conditions may disproportionately 

impact trajectories of insomnia severity among Hispanics compared to non-Hispanics.

Although we found health conditions are associated with insomnia symptoms, the direction 

of causality remains unclear. It is likely that the association is reciprocal, such that health 

conditions contribute to insomnia and insomnia is in turn a risk factor for future health 

conditions. While insomnia may exacerbate health conditions, it may also simply be a 

marker of these conditions. If insomnia does in fact exacerbate health conditions, it will be 

important to prevent or treat insomnia to minimize the severity of these conditions.

Contrary to past findings showing a greater prevalence of insomnia symptoms in non-

Hispanic blacks compared to whites,7–9 we did not observe disparities in insomnia scores 

over time in these groups. One explanation is that while a greater proportion of non-Hispanic 

blacks have insomnia symptoms than whites, the trajectories of those symptoms may be 

similar across these groups.

Given the large body of literature showing an association between depression and 

insomnia,21 it is surprising that adjusting for depression did not alter the trajectory of 

insomnia severity. This may be because we controlled for number of depressive symptoms, 

not for the diagnosis of major depression. More research should examine how fluctuations in 

depressive symptoms influence insomnia trajectories and the differences across racial/ethnic 

groups with regard to these trajectories.

We used data on middle-aged and older adults; therefore, we can only generalize findings to 

individuals in the later life course. Insomnia severity trajectories may differ in younger age 

groups. Studies show that sleep patterns change from early childhood through 

adolescence,22 perhaps due to hormonal changes during puberty.23 Further research on how 

sleep patterns change over the entire life course may inform future efforts to improve sleep 

quality in later life.

As the U.S. Hispanic population grows,24 it will be important to address preventable health 

disparities experienced by this ethnic group. Hispanics are less likely to use health services 

than non-Hispanics,25 and consequently their sleep conditions may be untreated. 

Improvements in access to care and screening for sleep problems may minimize the burden 
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of insomnia in this population, and in turn, control healthcare costs. Future studies should 

examine the influence of access to sleep treatments on health outcomes among Hispanics in 

greater detail.

This study has limitations. First, sleep disturbances and health conditions were self-reported. 

There is some evidence regarding racial/ethnic differences in self-reports of somatic and 

psychiatric symptoms.26 Second, participants were not asked about the diagnosis of sleep 

apnea, which has a higher prevalence in minority populations.27 While we adjusted for BMI, 

a proxy for sleep apnea, this was based on self-reported weight and not all individuals with 

apnea are obese. Also, the HRS did not inquire about aspects of sleep difficulties beyond the 

insomnia symptoms (e.g., next day drowsiness or napping during the day)—further 

investigation of these factors is warranted. Third, although sleep duration is likely to be 

correlated with insomnia measures, it was not assessed by the HRS and could be considered 

a potential confounder. Fourth, the insomnia symptom measures in this study were not 

derived from established insomnia instruments; future studies should replicate our findings 

using well known measures such as the Insomnia Severity Index.28 Because the HRS did not 

obtain diagnoses of clinical levels of insomnia, our findings concerning insomnia symptom 

trajectories will not necessarily extend to differences in the course of diagnosed insomnia. 

Fifth, some participants did not participate in all waves, possibly resulting in selection bias. 

The proportion with complete data differed across racial ethnic groups (with minority 

participants more likely to have missing data). However, Hispanics still showed a greater 

increase in insomnia severity compared to other groups when we limited analyses to those 

who, at a minimum, had complete data available for 2002 and 2010. Finally, we assumed 

health conditions were chronic and persisted after first report. However, in sensitivity 

analyses where we relaxed the assumption of chronicity of health conditions, we found that 

controlling for transitory comorbidity still yielded attenuated and reversed beta coefficients 

for time.

Overall, we found that the development of insomnia symptoms with increasing age may 

have different trajectories across racial/ethnic groups. Our findings highlight the importance 

of detecting and screening for sleep problems among minority racial/ethnic groups—

particularly in Hispanics—in mid- and later-life. If corroborated, our findings also 

underscore the need to better understand the reasons for racial/ethnic differences in insomnia 

trajectories and to determine the effect that treating insomnia will have on health outcomes 

and quality of life.
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Figure 1. 
Trajectories of insomnia severity from 2002–2010 adjusted for variables in Model 4.

Note: Insomnia Score ranges from values of 4 to 12. Trajectories are adjusted for age at 

baseline, gender, education, number of accumulated health conditions, BMI, and CES-D 

score.
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