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Objective: The objective of the study was to examine the independent association of emotional
distress with unhealthy sleep duration (defined as <7 or >8 hours).

Methods: Data from the 2009 National Health Interview Survey (NHIS), a cross-sectional
household survey, were analyzed to investigate the associations of emotional distress with
unhealthy sleep durations, adjusting for sociodemographic factors, health risks, and chronic
diseases through hierarchical multiple logistic regression analysis.

Participants: A total of 27,731 participants (age range 18-85 years) from the NHIS 2009
dataset were interviewed.

Measures: Unhealthy sleep duration is defined as sleep duration <7 or >8 hours, whereas
healthy sleep is defined as sleep duration lasting for 7-8 hours. Emotional distress is based
on the Kessler 6 Non-Specific Distress Battery, which assesses the frequency of feeling sad,
nervous, restless, hopeless, worthless, and burdened, over a 30-day period.

Results: Of the sample, 51.7% were female; 83.1% were white and 16.9% were black. Eleven per-
cent experienced emotional distress and 37.6% reported unhealthy sleep. Adjusted logistic regres-
sion analysis revealed that individuals with emotional distress had 55% greater odds of reporting
unhealthy sleep (odds ratio [OR] =1.55, 95% confidence interval [CI] =1.42, 1.68, P<<0.001).
Conclusion: Emotional distress, an important proxy for poor psychological health, was a sig-
nificant predictor of unhealthy sleep, independent of the influences of several factors including
demographic (age, education, sex, race/ethnicity, and family income), health risks (alcohol
consumption and smoking status), and chronic diseases/conditions (diabetes, obesity, hyperten-
sion, heart disease, cancer, and arthritis).

Keywords: emotional distress, unhealthy sleep, sleep duration, sleep, mental health, depres-

sion, anxiety

Introduction
Mounting evidence indicates that unhealthy sleep (defined as short [<7 hours] or
long [>8 hours] sleep durations) has a U-shaped relationship with chronic diseases.'™
Specifically, unhealthy sleep increases individuals’ risk for cardiovascular disease,
cerebrovascular disease, diabetes, and mental illness.!* Unfortunately, despite efforts
to consider sleep as an antecedent to chronic diseases, very little has been achieved
regarding reduction of sleep-related chronic disease morbidity. Worse yet, to our
knowledge, linkages between emotional distress and unhealthy sleep durations have
not been systematically established.'*

Over the last 3 decades, research has shown that sociodemographic,’®
anthropometric,”® health risk,’ psychosocial,'® and genetic factors'! are all linked to sleep
disorders'>'* as well as to specific aspects of sleep such as sleep architecture'* and sleep
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duration.>>! Understanding the relationship between psycho-
logical/emotional factors and sleep duration is particularly
important, as it presents the greatest opportunity to design
interventions to effectuate behavioral changes.'® Evidence
indicates that emotional distress is associated with changes
in sleep architecture, total sleep time, sleep quality, sleep
efficiency, rapid eye movement sleep, sleep onset latency, and
slow wave sleep.!*!"!® Moreover, both short and long sleep
durations are associated with mental health outcomes!’ such as
depression,” anxiety,?' and suicidal behavior;** it is believed
that these mental health-related factors might explain the
relationship between unhealthy sleep durations and chronic
diseases.! The purpose of our study was to investigate the
association between emotional distress and unhealthy sleep
duration (<7 or >8 hours), while assessing the relative
contribution of other known medical risk factors using the
National Health Interview Survey (NHIS).

Methods

Participants

The NHIS (Adult File) is a nationally representative epide-
miological study of noninstitutionalized adults in the USA
that assesses a variety of health conditions and outcomes.
In the NHIS 2009 dataset, 27,731 participants (age range
18-85 years) were interviewed face-to-face. To achieve
survey objectives, we adjusted for utilization of clustering,
stratifying, and oversampling methods for specific popula-
tion subgroups such as non-Hispanic blacks and individuals
aged 65 years and older.

Procedures

Data were collected from noninstitutionalized civilians from
the 50 US states and the District of Columbia using a mul-
tistage area probability design sampling, with a conditional
response rate of 65.4%. Sociodemographic and physician-
diagnosed chronic disease data were obtained through face-to-
face interviews using computer-assisted personal interviewing
(CAPI). CAPI is a computer program that guides interviewers
during questionnaire administration and identifies, through an
algorithm, inconsistencies and/or patterns between responses
and other data collected during the interview process. For our
study, we merged Adult, Person, Family, and Household files
at the individual level to investigate the association between
emotional distress and unhealthy sleep duration.

Measures

Emotional distress

Emotional distress, Kessler 6 Mental Health Scale (K6),
is a six-item scale created for the NHIS to assess general

psychological distress.”® On a five-point Likert scale (0=
“None of the time” to 4= “All of the time”), respondents
were asked how often they experienced symptoms of depres-
sion (eg, sadness, hopelessness, everything takes an effort,
or worthlessness) or anxiety (nervous, restless, or fidgety)
in the past 30 days. Total scores ranged from 0 to 24, with
lower scores representing low levels of emotional distress,
and higher scores representing higher levels of emotional
distress. Scores greater than 13 indicate the possibility of seri-
ous mental illness, which the NHIS defines as the presence
of a Diagnostic and Statistical Manual (DSM) disorder not
caused by substance abuse disorder.? It is likely that there
are participants with a mental disorder who fell outside of
this cut-point — false negatives. Although we did not address
potential false negatives in our main analysis, evidence shows
that the scale has good reliability and ecological validity.**
It has a high internal consistency (Cronbach’s alpha =0.89),
good discrimination (receiver operating characteristic
[ROC]=0.86), low sensitivity (0.36), high specificity (0.96),
and high overall accuracy of 0.92. In our study, emotional
distress was dichotomized, such that scores equal or greater
than 13 were coded as “1” denoting the presence of emotional
distress and scores lower than 13 were coded as “0” denoting
the absence of emotional distress.

Unhealthy sleep

Unhealthy sleep (sleep duration <7 or >8 hours) was
measured based on the responses of participants to the fol-
lowing question “On average, how many hours of sleep do
you get in a 24-hour period?” Participants were instructed to
provide responses using 1-hour increments. For example, a
reported 6-hour and 20-minute sleep duration was rounded to
6 hours. Participants who reported sleeping 7-8 hours were
considered healthy sleepers, while those who reported sleep-
ing less than 7 hours or more than 8 hours were considered
as experiencing unhealthy sleep.*!* ROC curve analyses
were performed to assess the comparative sensitivity and
specificity of unhealthy sleep duration (a combination of
short and long sleep) versus separating short, average, and
long sleep. To perform the ROC analysis sleep duration was
categorized in three, short (<7 hrs.), average (78 hrs.) and
long (>8 hrs) sleep durations in the current sample. Based
on this finding, we opted to use unhealthy sleep instead of
categorizing sleep duration into three distinct sleep durations
in our final statistical model.

Covariates
Information on sociodemographic factors (age, sex, educa-
tion, income, and obesity), behavioral risk factors (smoking
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and alcohol use), and medical comorbidities (coronary heart
disease, diabetes, and stroke) were obtained from the NHIS
2009 dataset. Participants were asked whether they were
diagnosed with the above-mentioned substance-related or
medical conditions at any point in their lifetime.

Data analysis

Frequency and measures of central tendency were used to
describe the sample. Pearson and Spearman correlations
were used to investigate associations between variables of
interest. Only factors with a P-value <0.05 were considered
in subsequent multivariate logistic regression analyses,
which assessed the association between unhealthy sleep
(independent variable) and emotional distress (dependent
variable). In all statistical models, we adjusted for effects
of sociodemographic factors, behavioral risk factors, and
medical comorbidities. All analyses were conducted using
IBM SPSS 20.0 (IBM Corporation, Armonk, NY, USA),
applying recommended sampling weights provided by NHIS
to account for the use of complex sampling strategies.

Results

Of the sample (n=27,731), 51.7% of the participants were
female; 83.1% were white and 16.9% were black. Descrip-
tive analyses showed that the majority of the sample (76.5%)
was between the ages of 20 and 60 years; approximately half
were married with a spouse in the household and 21.4% were
never married; 85.4% had at least an eighth grade educa-
tion; and 31.1% reported an annual family income below
USD $35,000. Participants also reported a wide range of
behavioral and medical risk factors. Approximately, 42.4%
of the participants reported a history of smoking, 63.3%
reported at least 12 drinks of any type of alcoholic bever-
age in their entire life, and 29.9% were obese (body mass
index =30 kg/m?). Few reported chronic health conditions
such as history of coronary heart disease (4.6%), heart prob-
lems (7.8%), cancer (8.1%), diabetes (9.0%), and arthritis
(22.9%), but 28.9% reported a history of hypertension
(28.9%). With regards to the main variables of interest, 11%
of the participants reported emotional distress and 37.6%
reported unhealthy sleep (Table 1).

Unadjusted logistic regression analysis showed that
individuals with emotional distress had 76% greater odds
of reporting unhealthy sleep (odds ratio [OR] =1.76, 95%
confidence interval [CI]=1.63, 1.91, P<<0.001). When effects
of sociodemographic variables (ie, age, sex, race/ethnicity,
marital status, family income, and education) and health-
risk behavior (ie, smoking history and alcohol use over the
past 12 months) were adjusted in the regression model, the

odds were reduced to 66% (OR =1.66, 95% CI =1.53, 1.80,
P<0.001) (Table 2). When effects of both sociodemographic
and medical factors (ie, body mass index, history of alcohol
consumption, smoking status, and chronic diseases includ-
ing arthritis, hypertension, diabetes, cancer, coronary heart
disease and heart conditions) were adjusted, the odds of an
individual with emotional distress reporting unhealthy sleep
were further reduced to 55% (OR =1.55,95% CI =1.42, 1.68,
P<0.001) (Table 3).

Discussion

Findings from our study, using a nationally representa-
tive sample of US adult Americans, are important for two
reasons. First, individuals with emotional distress are more
likely to report unhealthy sleep in a 24-hour cycle. Sec-
ondly, individuals with emotional distress were 1.5 times
more likely to report unhealthy sleep duration (<7 or >8
hours). Of note, this association was independent of known
sociodemographic, behavioral, and medical risk factors.

Table | Characteristics of adult participants (N=27,731) from
the NHIS 2009 dataset

Variables (%)
Emotional distress 11.0
Unhealthy sleep 37.6
Age (years)

2040 38.0

41-60 385

61-80+ 235
Sex

Male 48.3

Female 51.7
Race

White 83.1

Black 16.9
Marital status

Married spouse in household 533

Never married 21.4
Smoking status 424
Reported at least 12 alcoholic drinks in entire life 63.3
Income (< USD $35,000) 311
Family education (at least eighth grade) 85.4
BMI (reference: obese) 299
Hypertension 289
Coronary heart disease 4.60
Heart problems 7.80
Cancer 8.10
Diabetes 9.00
Arthritis 22.9

Notes: Emotional distress: =13 on the K6 scale; unhealthy sleep: <7 or >8 hours
of sleep per day; race: white only, black only; smoking status: 100+ cigarettes in
lifetime; BMI: obese =30 kg/m? hypertension: ever had a hypertension diagnosis;
coronary heart disease: ever had; heart problems: ever had; cancer: ever had;
diabetes: ever had type 2 diabetes; arthritis: ever had.

Abbreviations: BMI, body mass index; K6, Kessler 6 Mental Health Scale; NHIS,
National Health Interview Survey.
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Table 2 Multivariate-adjusted logistic regression analysis indicating ORs for emotional distress associated with unhealthy sleep in the

NHIS 2009 dataset (N=27,731)

Variables Unhealthy sleep (sleep duration <7 or >8 hours) P-value

OR 95% CI

Lower Upper

Emotional distress 1.661 1.530 1.803 <0.001
Age 1.047 1.030 1.063 <0.001
Sex (reference: male) 1.010 0.956 1.067 0.72
Race 1.504 1.403 1611 <0.001
Marital status 1.029 1.018 1.039 <0.001
Smoking status 0.856 0.836 0.877 <0.001
(reference: never)
Alcohol in 12 months 1.066 1.016 I.119 0.010
(reference: never)
Income (reference: < USD $35,000) 0.999 0.998 1.000 0.187
Family education (reference: 0.990 0.984 0.997 0.004

high school)

Notes: Unhealthy sleep: <7 or >8 hours of sleep per day; emotional distress: =13 on the K6 scale; age: 2040, 41-60, and 61-80+ years; race: white as reference, black
only; marital status: married spouse in the household, divorced, widowed, separated, never married, living with partner; smoking status: ever smoked 100+ cigarettes in
lifetime; alcohol: ever had at least 12 drinks of any type of alcoholic beverage; education: less than or equal to eighth grade, ninth—12th grade, GED, High School Diploma,
some college AA degree, BA degree, Masters, professional or doctoral degree. Adjusted factors included age, sex, race/ethnicity, and smoking marital status, alcohol use,

income, and family education.

Abbreviations: Cl, confidence interval; GED, general educational development; Ké, Kessler 6 Mental Health Scale; NHIS, National Health Interview Survey; OR, odds ratio.

These findings are consistent with evidence suggesting
that emotional distress influences sleep duration.!>?? Fur-
thermore, use of emotional distress, rather than a general
psychosocial stress construct, in our study adds a unique
insight on the possible debilitating effects of emotional
distress on sleep duration.

Although our study did not investigate the mechanisms
underlying association of emotional distress with unhealthy
sleep duration, it adds to the literature on neurobiologi-
cal and psychological sequelae of unhealthy sleep (short
or long sleep duration). It has been shown that short and
long sleep durations negatively affect neurobiological and

Table 3 Multivariate-adjusted logistic regression analysis indicating ORs for emotional distress associated with unhealthy sleep in the
NHIS 2009 dataset (N=27,731)

Variables Unhealthy sleep (sleep duration <7 or >8 hours) P-value
OR 95% ClI
Lower Upper

Emotional distress 1.548 1.423 1.684 <0.001
Age 0.982 0.964 1.001 0.070
Sex (reference: male) 0.991 0.937 1.048 0.743
Race 1.470 1.369 1.578 <0.001
Marital status 1.030 1.019 1.041 <0.001
Smoking status (reference: never) 0.863 0.842 0.884 <0.001
Alcohol in 12 months (reference: never) 1.052 1.001 1.106 0.045
Annual income (reference: < USD $35,000) 1.000 0.998 1.001 0.481
Family education (reference: high school) 0.992 0.985 0.998 0.016
BMI (reference: obese) 1.201 1.132 1.275 <0.001
Hypertension 1.077 1.001 1.151 0.028
Coronary heart disease (reference: none) 1112 0.979 1.264 0.103
Heart problems (reference: none) 1.169 1.057 1.293 0.002
Cancer (reference: none) 1.178 1.069 1.298 0.001
Diabetes (reference: none) 1.093 0.996 1.199 0.060
Arthritis (reference: none) 1.431 1.337 1.532 <0.001

Notes: Unhealthy sleep: <7 or >8 hours of sleep per day; emotional distress: =13 on the K6 scale; age: 2040, 41-60, and 6|80+ years; race: white as reference, black only;
smoking: ever smoked 100+ cigarettes in lifetime; Marital status, married is reference; BMI: obese =30 kg/m% hypertension: ever had a hypertension diagnosis by a physician;
coronary heart disease: ever had a coronary heart disease; heart problems: ever had; cancer: ever had; diabetes: ever had a type 2 diabetes diagnosis in lifetime; arthritis: ever had.
Adjusted variables include: age, sex, race, marital status, smoking status, alcohol, annual income, family education, BMI, Hypertension, Coronary Heart disease, Heart problems,
Cancer, Diabetes and arthritis.

Abbreviations: BMI, body mass index; Cl, confidence interval; Ké, Kessler 6 Mental Health Scale; NHIS, National Health Interview Survey; OR, odds ratio.
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psychophysiological reactivity and functional alteration in
the amygdala, hypothalamus—pituitary—adrenocortical axis,
and prefrontal cortex, which in turn may cause unhealthy
sleep.?>?¢ Our findings are also consistent with three relevant
models that explain adverse effects of short sleep (Harvey’s
presleep cognitive activity,?” Riemann’s hyperarousal model
of insomnia,” and Fernandez-Mendoza’s cognitive—emotional
hyperarousal model?), which provide mechanistic insights as
to how and why emotional distress might be related to sleep
duration. Harvey’s model suggests that the short sleep dura-
tion experienced by insomniacs is induced by presleep worry
about their day and daytime worry about not getting enough
sleep. According to Riemann et al, insomnia — difficulty
falling asleep, maintaining sleep, and early-morning awak-
enings?® — is likely due to hyperarousal processes induced/
mediated by emotional distress during the day and night.
Fernandez-Mendoza et al suggested that the hyperarousal
nature of insomnia symptoms are due to inherited cognitive
and emotional factors. Particularly, parents who reported high
levels of perceived stress, depression, anxiety, and presleep
cognitive and somatic arousal were three to seven times more
likely to have children vulnerable to stress-based insomnia.”
With regard to long sleep duration, Riemann et al*® found
that depressed individuals had reduced slow wave sleep,
shortened rapid eye movement (REM) latency, a longer first
REM period, and increased REM density. Several theoretical
models, such as the two-process model of sleep and sleep
regulation, the glomerular filtration rate/chronic renal failure
imbalance model, and the reciprocal model of non-REM and
REM sleep regulation explain how emotional distress impacts
long sleep.*

We identified several limitations to our findings. First,
since the NHIS uses self-reported data, the findings might
be susceptible to reporting bias. However, we should note
that polysomnography or actigraphy, which would provide
objective sleep assessment, is prohibitively costly and limits
the ability to obtain nationally representative sleep data, as
achieved by the NHIS. Second, the use of cross-sectional
design does not permit the establishment of cause-and-effect
relationships between emotional distress and unhealthy
sleep. Third, we were not able to adjust for the covarying
effects that occupational and work shift status may have on
sleep duration. Fourth, omission of substance in our analysis
highlights another limitation, as emotional distress, substance
use, and sleep disturbances are likely associated with each
other and are comorbid conditions.*' Substance use could act
as a mask for distressing symptoms of anxiety and depres-
sion, in which case the emotional distress of this population

would not have been accounted for given the limitation
of the instrument. Despite these limitations, our findings
offer strong evidence supporting independent relationships
between emotional distress and unhealthy sleep durations.
Future studies should investigate the longitudinal effects of
psychological well-being on unhealthy sleep, since recent
evidence utilizing cross-lagged autoregressive longitudinal
analysis suggests that self-reported psychological well-being
predicts unhealthy sleep duration.

Conclusion

Individuals with emotional distress show a 50% greater
likelihood of experiencing unhealthy sleep (sleep dura-
tion <7 or >8 hours). Independent of the effects of low
socioeconomic status, high body mass index, history of
alcohol consumption, smoking behavior, arthritis, hyper-
tension, diabetes, cancer, coronary heart disease and heart
condition, emotional distress was independently associated
with unhealthy sleep. Thus, the assessment of emotional
distress should be performed among individuals experienc-
ing unhealthy sleep durations. Future studies should inves-
tigate: 1) the relationship between the severity and duration
of emotional distress and sleep duration; 2) whether sleep
duration moderates or mediates the contribution of genetic
influence on emotional distress; 3) whether emotional distress
moderates or mediates the contribution of genetic influence
on sleep duration; and 4) the possibility of exploring the
interrelationship of substance-related behaviors, emotional
distress, and sleep disturbance.
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