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Objective: Most Americans have occasional problems with symptoms of insomnia. Insomnia symptoms
have been linked to psychological distress, but few studies have examined the relationship between
insomnia symptoms and well-being. The purpose of the present study was to assess the relationship
between insomnia symptoms reported in a 10-year longitudinal study and the dimensions of subjective
well-being and eudaimonic well-being, adjusting for the potential confounds of age, gender, and
comorbid physical illness. Method: The data for the present study came from the National Survey of
Midlife Development in the United States. Participants were 4,014 community dwelling adults (M age �
56.27 years, SD � 12.4; 55.4% female; 91.6% White). Results: After adjusting for demographic
characteristics and a wide range of chronic physical health conditions, we found that insomnia symptoms
had a significant relationship with both subjective and eudaimonic well-being. Furthermore, the report of
insomnia symptoms at 2 time points 10 years apart was found to have an additional impact on subjective
and eudaimonic well-being. Conclusions: Results of this study suggest that insomnia symptoms have a
strong relationship to individuals enjoying life and perceiving that one has a meaningful life. In addition,
these data suggest that the experience of recurrent insomnia symptoms at 2 time points is particularly
detrimental to one’s well-being.
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Only approximately 7% of the general population meet criteria
for chronic insomnia (difficulty with initiating and/or maintaining
sleep, lasting at least 1 month), but another 22% of the population
report current “trouble sleeping” or symptoms of insomnia (Bixler,
Vgontzas, Lin, Vela-Bueno, & Kales, 2002). Past research sug-
gests that chronic insomnia may be related to physical and psy-
chological illness (Léger, Scheuermaier, Philip, Paillard, & Guil-
leminault, 2001; Philip et al., 2006; Zammit, Weiner, Damato,
Sillup, & McMillan, 1999). However, less is known about the
impact of more common recurring symptoms of insomnia on an
individual’s well-being (e.g., positive affect and purpose in life).
Using the latest Midlife Development in the United States
(MIDUS)–II data set, the current study followed up our work with
the MIDUS–I data that documented a cross-sectional relationship
between symptoms of insomnia and well-being. Specifically, we
examined the longitudinal relationship between recurring insomnia
symptoms at two time points 10 years apart and well-being.

The relationship between insomnia symptoms and physical and
psychological illness is well documented. Medical conditions com-
monly associated with physical discomfort or worry, such as
obesity, chronic pain, heart disease, depression, and memory im-
pairment (e.g., reduced ability to consolidate memories), have
been found to correlate with symptoms of insomnia (e.g., Foley,
Ancoli-Israel, Britz, & Walsh, 2004; Nissen et al., 2011; Ohayon,

2005). Although these cross-sectional relationships between in-
somnia symptoms and other disorders are important to examine,
there are at least two issues that are not well addressed with
correlational data. First, as with all correlational data, the direction
of the relationship is ambiguous. Second, these data do not distin-
guish between individuals who have transient or recurring symp-
toms of insomnia and those who have chronic insomnia.

There are likely to be far different physical and mental health
consequences for people with transient or recurring symptoms of
insomnia compared with those who have chronic insomnia. How-
ever, teasing apart differences in time course and severity can be
challenging. In several research studies, insomnia symptoms have
been found to have a cross-sectional relationship with psycholog-
ical problems such as anxiety, depression, suicidal ideation, and
substance abuse (Carli et al., 2011; Ford & Kamerow, 1989;
Redeker et al., 2010). Furthermore, insomnia symptoms have been
found to be predictive of anxiety disorders, depressive symptoms,
and other psychiatric disorders 1 to 3 years later (Ford & Kam-
erow, 1989; Yokoyama et al., 2010). These data clearly suggest
that insomnia is a correlate as well as a predictor of psychological
disorders.

Chronic insomnia is typically operationalized by taking “snap-
shots” of sleep problems at multiple time points (Breslau, Roth,
Rosenthal, & Andreski, 1996; Ford & Kamerow, 1989; Yokoyama
et al., 2010). For instance, one longitudinal epidemiological study
measured sleep complaints at two time points separated by a
3.5-year interval (Breslau et al., 1996). Almost half of respondents
who reported clinically significant insomnia (defined as difficulty
sleeping for at least 2 weeks’ duration) at baseline continued to
report clinically significant insomnia at follow-up. Insomnia in this
study was correlated with a higher lifetime risk of depression,
anxiety, and substance abuse problems, and insomnia at baseline
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predicted new incidents of psychiatric problems 3.5 years later.
Such studies suggest that for many people insomnia may be a
recurring problem and one that has an adverse effect on an indi-
vidual’s mental health.

Such cross-sectional and longitudinal research suggests that
insomnia is related to current and future psychiatric illness,
whereas the relationship between insomnia and current and future
psychological well-being is less clear. Well-being is a construct
that is used to indicate a state of both physical and mental health
rather than the absence of pathology. Past research suggests that
the absence of well-being may reduce resilience to adversity and
thus increase vulnerability to depression and anxiety (Ryff &
Singer, 1996). In addition, there is a large body of literature on the
buffering effects of social relationships and perceived support
against life stressors and psychological distress (e.g., Beekman et
al., 2002; Uchino, Cacioppo, & Kiecolt-Glaser, 1996). In one of
the most clearly articulated and comprehensive models of well-
being, this concept is defined by two overarching latent constructs:
psychological well-being, also known as subjective well-being
(SWB), and eudaimonic well-being (EWB; Keyes, Shmotkin, &
Ryff, 2002). EWB is conceptualized as an agentic approach to life
(“challenged thriving”), as well as a sense of meaningful existence,
and is defined by traits such as autonomy, environmental mastery,
personal growth, positive relations with others, purpose in life, and
self-acceptance. In contrast, SWB comprises only two compo-
nents: a subjective sense of satisfaction with life and high levels of
positive affect and enjoyment for life. Thus, SWB has been de-
fined as a general sense of enjoying and being satisfied with one’s
life, whereas EWB has been defined a general sense of meaning
for one’s life.

Given the adverse relationship of insomnia symptoms on psy-
chiatric illness over time, it is likely that insomnia symptoms are
also related to an individual’s sense of well-being over time.
However, the extent and trajectory of this relationship is yet
unclear. Two known studies have documented cross-sectional re-
lationships between insomnia symptoms and well-being. The first
study, making use of the Whitehall II epidemiological sample,
illustrated that sleep problems were inversely correlated with both
positive affect and EWB (Steptoe, O’Donnell, Marmot, & Wardle,
2008). Moreover, analyses showed that the relationship between
sleep and indicators of psychological dysfunction (i.e., psycholog-
ical distress, social isolation, negative social relationships, and
financial strain) was attenuated after controlling for indices of
psychological well-being. Taking a similar approach and making
use of the MIDUS–I data, Hamilton and colleagues (2007) docu-
mented that insomnia symptoms were correlated with lower levels
of psychological well-being. In this study, the relationship between
sleep problems and well-being remained significant after control-
ling for the presence of a wide variety of self-reported physical
illnesses, anxiety, and depression. These studies indicate that the
relationship between sleep problems and well-being is at least
partially independent of physical and psychological problems.
Thus, it is important to examine the longitudinal relationship
between sleep problems and well-being while controlling for the
presence of physical and psychological illness.

The present study examined the 10-year trajectory of the rela-
tionship between insomnia symptoms and dimensions of well-
being, adjusting for the potential confounds of comorbid physical
and psychological illness. To obtain a relatively large sample of

adult community residents, we relied on data collected as part of
the national MIDUS project. Consistent with prior research and the
theory that adequate sleep is related to good health (agentic activ-
ity) and vigor (related to mood; Adam & Oswald, 1977), we first
hypothesized that insomnia symptoms reported during the
MIDUS–II sample (Time 2) would be associated with diminished
well-being at Time 2 after covarying for the influence of demo-
graphic characteristics and comorbid physical health conditions.
We next examined whether insomnia symptoms reported during
the MIDUS–I sample (Time 1) predicted future well-being 10
years later at Time 2. Finally, we expanded the model to address
the question of whether recurring insomnia symptoms experienced
at both Time 1 and Time 2 were related to well-being above that
of current insomnia symptoms at Time 2.

Method

Procedure

The data for the present study came from the MIDUS project
conducted by the John D. and Catherine T. MacArthur Founda-
tion’s Research Network on Successful Midlife Development. The
MIDUS project was a multidisciplinary investigation of the factors
related to physical and psychological adjustment in American
adults. Data for MIDUS–I were collected in 1994–1995 from a
national sample of adults between the ages of 20 and 74 years
using a random digit dialing procedure. The response rate for the
MIDUS–I random digit dialing telephone interview was 70%, with
86.3% of these individuals (yielding a 60.8% overall response rate)
completing the self-report questionnaires that included the mea-
sures of sleep and well-being. Data for MIDUS–II were collected
from the same sample of adults 9–10 years later in 2004–2005.
The longitudinal response rate across both assessments and ad-
justed for mortality was 75%. A detailed description of data
collection procedures can be found online at the MIDUS Website
(http://midus.wisc.edu/) and have been reported by Keyes and
colleagues (2002). For the purposes of this project, data were used
only from participants who completed the survey at both Time 1
and Time 2. Variables related to sleep, well-being, physical illness,
and psychological illness were examined.

Participants

Of the 4,624 individuals who responded to the original
MIDUS–I questions assessing frequency of insomnia symptoms,
4,014 individuals provided enough information during MIDUS–II
to be included in final analyses. Table 1 provides select demo-
graphic characteristics of these 4,014 participants. Participant age
at MIDUS–II ranged from 30 to 85 years. Participants identified
themselves as 91.6% White, 3.7% Black, 1.5% Native American,
0.5% Asian, and 2.3% other. In addition, 71.1% were married,
13.8% of participants were divorced or separated, 7.6% were
widowed, and 7.5% had never married. The median reported
family income was $57,500 per year, ranging from $0 to $300,000
per year. Only 6.8% of participants failed to complete high school,
whereas 28.1% had graduated from high school or obtained their
general education development high school equivalency; 21.6%
had attended some college; 27.3% had obtained a 2-year or 4-year
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college degree; and 16.0% had attended some graduate school or
obtained a graduate degree.

Measures

Insomnia symptoms. Insomnia symptoms were assessed
during both MIDUS–I and MIDUS–II using a single item that
asked about the frequency of experienced sleep problems. Partic-
ipants were asked, “During the past 30 days, how often have you
experienced trouble getting to sleep or staying asleep?” To make
the data more interpretable, we maintained the original ordinal
scale but reverse coded the data so that higher scores reflected a
greater frequency of insomnia symptoms: 1 � not at all, 2 � once
a month, 3 � several times a month, 4 � once a week, 5 � several
times a week, and 6 � almost every day.

We next constructed a recurring insomnia symptoms variable
using data from both MIDUS–I and MIDUS–II time points. Par-
ticipants were assigned a score for recurring insomnia symptoms
based on the minimum frequency value of insomnia symptoms at
both time points. For example, if a participant rated his/her fre-
quency of insomnia symptoms as 2 at Time 1 and 5 at Time 2, that
participant would be assigned a minimum frequency value of 2 for
recurring insomnia symptoms. If a participant rated his/her fre-
quency of insomnia symptoms as 6 at Time 1 and 5 at Time 2, the
participant would be assigned a minimum frequency value of 5 for
recurring insomnia symptoms. This novel method of constructing
a recurring insomnia symptoms variable is a more conservative
estimate of repeated sleep disturbance compared with the tradi-
tional median “yes–no” split used to indicate the existence or lack
of sleep problems at multiple time points. In addition, it maintains
the original ordinal scale of insomnia symptoms frequency.

Subjective well-being. The three components of SWB used
in the MIDUS project included positive affect, negative affect, and
life satisfaction. Positive affect and negative affect were assessed
using scales specifically developed for the MIDUS project survey
(Mroczek & Kolarz, 1998). Each participant was asked to describe
his or her emotional state over the past 30 days by rating 12
adjectives (six positive and six negative) on a 5-point Likert scale.

Negative affect items were reverse coded so that a positive direc-
tional relationship indicated better well-being (less negative af-
fect). Scale means were then computed for both positive and
negative affect. These scales have previously demonstrated ade-
quate reliability and validity (Mroczek & Kolarz, 1998). In the
current study, MIDUS–II Cronbach’s alphas for the positive affect
and negative affect scales were .90 and .85, respectively. Life
satisfaction was assessed with a single item at both Time 1 and
Time 2. At Time 1, participants rated how satisfied they were with
their life on a 4-point Likert scale with responses ranging from 1 �
not at all to 4 � a lot. At Time 2, participants rated how satisfied
they were with their life on an 11-point Likert scale (Cantril, 1965)
with responses ranging from 0 � the worst possible to 10 � the
best possible.

Eudaimonic well-being. The EWB scale assesses six com-
ponents of Ryff’s (1989) model of well-being: autonomy, en-
vironmental mastery, personal growth, positive relations with
others, purpose in life, and self-acceptance. Each of these six
subscales was initially developed to contain 20 items, with
original subscale alphas ranging from .86 to .93. Shortened
three-item forms of each subscale were developed for the
MIDUS survey. Participants responded using a 7-point Likert
scale ranging from 1 � strongly disagree to 7 � strongly agree.
In the current study, MIDUS–II Cronbach’s alphas for the six
subscales ranged from .70 to .84.

Psychological distress. Scales of depression, generalized
anxiety, and panic were created for the MIDUS–I survey to indi-
cate psychological distress based on Diagnostic and Statistical
Manual of Mental Disorders (3rd ed. rev.; American Psychiatric
Association, 1987) criteria and the World Health Organization
(WHO) Composite International Diagnostic Interview—Short
Form (Kessler, Andrews, Mroczek, Ustun, & Wittchen, 1998),
which has demonstrated adequate reliability and validity in WHO
field trials (Wittchen, 1994). Example items from these scales
include, “During two weeks in the past 12 months did you lose
interest in most things?” (depression), “How often over the past 12
months were you restless because of your worry?” (generalized

Table 1
Select Demographic and Descriptive Statistics by Participant Gender in MIDUS–II

Variable Men (n � 1,789) Women (n � 2,225) Total (N � 4,014)

Mean (SD) age (years) 56.56 (12.23) 56.04 (12.52) 56.27 (12.4)
White, % 92.2 91.6 91.6
Married, (%) 78.7 64.9 71.1
Mean (SD) family income ($) 79,257 (61,634) 65,062 (58,549) 71,432 (60,366)
Insomnia symptoms, %

Never 30.3 23.9 27.5
One night per month 18.6 15.2 16.9
Several nights per month 17.2 17.7 17.5
One night per week 8.4 9.4 8.9
Several nights per week 16.8 18.7 17.8
Almost every night 8.2 14.0 11.4

Recurring insomnia symptoms, %
Never 57.1 48.8 52.7
One night per month 16.0 16.3 16.1
Several nights per month 13.2 16.0 14.7
One night per week 4.5 4.6 4.5
Several nights per week 5.5 8.7 7.3
Almost every night 2.2 3.5 3.0
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anxiety), and “When you have attacks, do you have tightness, pain,
or discomfort in your chest or stomach?” (panic attack). Scale
means for the Depression, Generalized Anxiety, and Panic Attack
subscales were specified as the three indicators of psychological
distress.

Physical illness. Physical illness variables were selected from
the MIDUS–I and MIDUS–II data sets on the basis of their
potential effects on sleep or well-being. The following conditions
were examined in analyses and had the preface, “In the past 12
months, have you experienced or been treated for any of the
following?”: heart problems or heart attack; high blood pressure or
hypertension; diabetes or high blood sugar; cancer; asthma; tuber-
culosis; other lung problems; sciatica, lumbago, or recurring back-
ache; migraine headaches; persistent skin trouble; thyroid disease;
hay fever; recurring stomach trouble, indigestion, or diarrhea;
urinary or bladder problems; being constipated most or all of the
time; gall bladder trouble; ulcer; hernia or rupture; piles or hem-
orrhoids; AIDS or HIV infection; lupus or other autoimmune
disorders; multiple sclerosis, epilepsy, or other neurological dis-
orders; stroke; persistent trouble with your gums or mouth; per-
sistent trouble with your teeth; swallowing problems; persistent
foot trouble; trouble with varicose veins requiring medical treat-
ment; or alcohol or drug problems.

A physical illness score was coded for both time points using the
Medical History Severity Index developed by Benyamini, Lev-
enthal, and Leventhal (1999). This index assigns a numeric value
of illness severity to medical conditions. Scores range from 0 to
100, with higher scores indicating more severe physical illness. If
participants had comorbid diagnoses, the highest physical illness
score was used.

Data Analytic Plan

Structural equation modeling (SEM) was used because of its
ability to separate common and unique components of variance,
thus minimizing the effects of any unreliability due to measure-

ment error. For the current study, we focused on examining the
effects of insomnia symptoms on three latent variables: SWB,
EWB, and psychological distress. For SWB, the three indicators of
positive affect, negative affect, and life satisfaction were specified.
Three indicators of EWB were created by averaging random pairs
of the six subscale scores of Ryff’s model to create three parcels,
consistent with recommended practice in SEM (Little, Cunning-
ham, Shahar, & Widaman, 2002). Parcels are advantageous be-
cause they are more normally distributed and reliable than the
items they comprise and thus conform more closely to the assump-
tions of maximum likelihood, as well as provide a more parsimo-
nious model. The use of parceling, therefore, reduces measurement
bias and improves power. Finally, scale means for depression,
generalized anxiety, and panic attack were specified as the three
indicators of psychological distress.

We specified three models to better understand the relationship
between insomnia symptoms and well-being, while also examining
concurrent relationships with psychological distress. The first
model was a cross-sectional analysis of the effects of insomnia
symptoms on SWB, EWB, and psychological distress in the
MIDUS–II data. The second model was a longitudinal panel de-
sign in which autoregresssive paths were specified for insomnia
symptoms, SWB, EWB, and psychological distress, with insomnia
symptoms at Time 1 being specified as a predictor of SWB, EWB,
and psychological distress at Time 2. The third model was a
longitudinal panel design similar to the second model, but speci-
fied recurring insomnia symptoms as a predictor of SWB, EWB,
and psychological distress at Time 2. Age and gender were spec-
ified as covariates in each of the three models. To avoid estimation
problems, we divided age by 10 to render its scale more compa-
rable to that of other variables in the model. Physical illness score
was included as a covariate in the first model, but was removed as
a covariate in the second and third longitudinal models for statis-
tical parsimony. The small amount of missing data (covariance
coverage ranged from 96.4% to 100%) was addressed by imputing

Table 2
Means, Standard Deviations, and Zero-Order Correlations Among Insomnia Symptoms, Well-Being, and Psychological Distress in
MIDUS–II

Variable INS

SWB EWB PD

LS NA PA AU EM PG PR PL SA DEP GAD PAN

Mean 3.92 7.88 4.49 3.43 37.14 38.19 38.42 40.58 38.43 38.15 .60 .11 .30
Standard deviation 1.76 1.53 .58 .70 6.95 7.39 6.92 6.96 6.98 8.19 1.71 .79 .98
Insomnia symptoms (INS) –
Life satisfaction (LS) �.20 —
Negative affect (NA) �.34 .46 —
Positive affect (PA) �.28 .56 .60 —
Autonomy (AU) �.15 .23 .32 .30 —
Environmental mastery (EM) �.24 .53 .57 .58 .52 —
Personal growth (PG) �.18 .39 .38 .41 .43 .58 —
Positive relations (PR) �.16 .43 .39 .46 .38 .62 .58 —
Purpose in life (PL) �.19 .44 .43 .44 .40 .63 .69 .60 —
Self acceptance (SA) �.23 .58 .53 .59 .51 .76 .64 .66 .68 —
Depression (DEP) .20 �.26 �.44 �.35 �.13 �.30 �.16 �.19 �.21 �.30 —
Generalized anxiety (GAD) .13 �.16 �.30 �.21 �.11 �.20 �.12 �.11 �.13 �.20 .30 —
Panic attacks (PAN) .16 �.14 �.27 �.20 �.06 �.18 �.06 �.09 �.09 �.17 .27 .15 —

Note. SWB � subjective well-being; EWB � eudaimonic well-being; PD � psychological distress. All correlations are significant at the p � .001 level.

314 KARLSON, GALLAGHER, OLSON, AND HAMILTON



data using PRELIS (Jöreskog & Sörbom, 1996). The SEM models
were then analyzed using maximum likelihood estimation proce-
dures in LISREL 8.7 (Jöreskog & Sörbom, 2006). Model fit was
evaluated using four of the most commonly accepted indices of fit:
root mean square error of approximation (RMSEA), nonnormed fit
index (NNFI), comparative fit index (CFI), and the standardized
root mean residual (SRMR). RMSEA and SRMR values ranging
from .05 to .08 are considered “acceptable,” .01–.05 are considered
indicative of “close fit,” and .00 would indicate a perfect or exact
fit. NNFI and CFI are relative fit indices, with values of 0.90 to
0.95 reflecting acceptable fit, 0.95–0.99 indicating close fit, and a
value of 1.00 would indicate perfect fit.

Results

In the MIDUS–II sample, a large proportion (27.5%, n � 1,105)
of this sample of middle-aged adults reported never experiencing
insomnia symptoms, and 29.2% (n � 1,174) reported experiencing
insomnia symptoms several times per week or almost every night
(see Table 1). Consistent with other research, in the MIDUS–II
sample, there was a small but statistically significant relationship
between age and insomnia symptoms (r � .05, p � .005), as well
as gender and insomnia symptoms, t(3997) � �6.77, p � .001,
such that older adults and women reported more frequent insomnia
symptoms than younger adults and men. There was also a positive
association between physical illness severity and insomnia symp-
toms (r � .15, p � .001). Furthermore, as seen in Table 2, in the
MIDUS–II sample, insomnia symptoms were significantly associ-
ated with decreased SWB, decreased EWB, and increased psycho-
logical distress. Regarding recurrent insomnia symptoms, approx-
imately half (n � 2,065) of participants reported never
experiencing insomnia symptoms during the past 30 days at one or
both time points, whereas 10.0% (n � 402) of participants reported
experiencing insomnia symptoms several times per week or almost
every night at both Time 1 and Time 2 (see Table 1).

Model 1: Insomnia Symptoms, Well-Being, and
Psychological Distress in MIDUS–II

Our first model specified insomnia symptoms as associated with
the latent variables SWB, EWB, and psychological distress, while
covarying for the effects of age, gender, and physical illness score.
The completely standardized results of this model can be seen in
Figure 1. The overall model fit was good, �2(48, N � 4,014) �
1003.76, NNFI � 0.94, CFI � 0.97, RMSEA � .07, SRMR �
.035. Replicating our previous findings, the negative association of
insomnia symptoms with SWB was significant, B � –.401, SE �
.020, z � 20.08, along with the negative association of insomnia
symptoms with EWB, B � –.241, SE � .017, z � 14.01. Extend-
ing our previous work, results also indicated that insomnia symp-
toms were related to increased psychological distress, B � .315,
SE � .024, z � 12.94.

Model 2: Longitudinal Effects of Insomnia Symptoms
on Well-Being and Psychological Distress

The second model examined whether insomnia symptoms at
Time 1 predicted well-being and psychological distress at 10-year
follow-up (Time 2). A longitudinal path model was specified in

which autoregressive paths were defined for SWB, EWB, and
psychological distress, while covarying for the effects of age and
gender. Insomnia symptoms at Time 1 were specified as a correlate
of Time 1 outcomes and as a predictor of Time 2 outcomes. The
completely standardized results of this model can be seen in Figure
2. The overall model fit was good, �2(168, N � 4,014) � 1801.79,
NNFI � 0.97, CFI � 0.98, RMSEA � .05, SRMR � .038.
Because we were interested in the degree to which insomnia
symptoms at Time 1 predicted future well-being and psychological
distress, we examined regression weights for each of these rela-
tionships. As can be seen in Figure 2, insomnia symptoms at Time
1 were not found to be a significant predictor of future SWB, B �
.007, SE � .017, z � 0.41, or EWB, B � –.023, SE � .014, z �
�1.7. However, insomnia at Time 1 was found to predict psycho-
logical distress at 10-year follow-up, B � .07, SE � .02, z � 2.9.
This effect existed even while controlling for age, gender, and
Time 1 level of psychological distress.

Model 3: Longitudinal Effects of Recurring Insomnia
Symptoms on Well-Being and Psychological Distress

The third model examined whether a participant’s minimum
frequency of insomnia symptoms at Time 1 and Time 2 (i.e.,
recurring insomnia symptoms score) functioned as a vulnerability
factor for lower levels of well-being and higher levels of psycho-

Figure 1. Insomnia symptoms, well-being, and psychological distress in
MIDUS–II. This figure illustrates a model in which the effects of insomnia
symptoms on SWB, EWB, and psychological distress are estimated after
adjusting for age, gender, and physical illness score. All path coefficients
represent completely standardized values. All effects displayed are statis-
tically significant at p � 05. Insomnia Symp � insomnia symptoms;
SWB � subjective well-being; EWB � eudaimonic well-being; PD �
psychological distress.
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logical distress. A longitudinal panel model was specified in which
autoregressive paths were defined for SWB, EWB, and psycho-
logical distress, while covarying for the effects of age and gender.
Recurring insomnia symptoms were specified as a correlate of
Time 1 outcomes and as a predictor of Time 2 outcomes. The
completely standardized results of this model can be seen in Figure
3. The overall model fit was good, �2(162, N � 4,014) � 4070.55,
NNFI � 0.93, CFI � 0.94, RMSEA � .08, SRMR � .044. As can
be seen in Figure 3, recurring insomnia symptoms had a significant
negative association with SWB, B � –.232, SE � .023, z � 10.19;
a significant negative association with EWB, B � –.129, SE �
.020, z � 6.35; and a significant positive association with psycho-
logical distress, B � .257, SE � .038, z � 6.73. These effects
existed while controlling for age, gender, and Time 1 well-being
and psychological distress.

Supplemental Cohen’s d effect size analyses were conducted
next to further examine the effect of recurring clinically frequent
insomnia symptoms on well-being and psychological distress at
Time 2. Clinically frequent insomnia symptoms were defined as
participant-reported trouble sleeping several nights a week or
almost every night at both Time 1 and Time 2. In support of our
primary analyses, and as shown in Table 3, there was a moderate

to large effect size of recurring clinically frequent insomnia symp-
toms on SWB, EWB, and psychological distress in comparison to
participants who experienced clinically frequent insomnia symp-
toms at only one time point or did not experience clinically
frequent insomnia symptoms at either time point (i.e., nonrecurring
clinically frequent insomnia symptoms).

Discussion

Results of this study suggest that the experience of recurring
insomnia symptoms at two time points 10 years apart is predictive
of decreased well-being and increased psychological distress. In
this study, we first replicated our previous findings (Hamilton et
al., 2007) that concurrent insomnia symptoms may play an impor-
tant role in determining an individual’s levels of SWB and EWB.
These findings are consistent with the few other studies that have
investigated the role of sleep on psychological well-being, which
found that sleep disturbance was related to decreased psycholog-
ical well-being in mothers of children with developmental disabil-
ities (Chu & Richdale, 2009) and good sleep quality was related to
increased psychological well-being in Japanese working men
(Kawada et al., 2011). In this study, Model 1 also expanded our

Figure 2. Longitudinal effects of insomnia symptoms on well-being and
psychological distress. This figure illustrates a model in which the longi-
tudinal effects of insomnia symptoms on SWB, EWB, and psychological
distress are estimated after adjusting for age and gender. All path coeffi-
cients represent completely standardized values. All effects greater than .06
are statistically significant. Insomnia Symp � insomnia symptoms;
SWB � subjective well-being; EWB � eudaimonic well-being; PD �
psychological distress.

Figure 3. Longitudinal effects of recurring insomnia symptoms on well-
being and psychological distress. This figure illustrates a model in which
the longitudinal effects of recurring insomnia symptoms on SWB, EWB,
and psychological distress are estimated after adjusting for age and gender.
All path coefficients represent completely standardized values. All effects
greater than .02 are statistically significant. SWB � subjective well-being;
EWB � eudaimonic well-being; PD � psychological distress.
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previous findings by using a large national sample to replicate
other research (e.g., Kokras et al., 2011; Morphy, Dunn, Lewis,
Boardman, & Croft, 2007) that suggests that concurrent insomnia
symptoms are related to increased psychological distress.

In our second study model, we found that insomnia symptoms at
Time 1 were not a significant predictor of future SWB or EWB.
However, consistent with past research (Ford & Kamerow, 1989;
Yokoyama et al., 2010), insomnia symptoms at Time 1 were found
to predict psychological distress at 10-year follow-up. In addition,
insomnia symptoms at Time 1 were significantly associated with
insomnia symptoms at Time 2. Leading from these findings,
whereas insomnia symptoms at Time 1 were not predictive of
well-being at Time 2, in Model 3, recurring insomnia symptoms at
Time 1 and Time 2 were found to be significantly related to
decreased SWB and EWB, as well as increased psychological
distress. Model 3 findings were further supported in supplemental
analyses that indicated that participants who experienced clinically
frequent insomnia symptoms (i.e., trouble sleeping several nights
a week or almost every night) at both Time 1 and Time 2 reported
lower SWB, lower EWB, and higher psychological distress at
Time 2 than did participants who did not experience recurring
clinically frequent insomnia symptoms.

These results suggest that insomnia symptoms assessed at a
single time point may not be predictive of future psychological
well-being, but that insomnia symptoms at a single time point may
serve as a risk factor for future symptoms of psychological dis-
tress, as well as future symptoms of insomnia. Results further
suggest that the recurring experience of insomnia symptoms, even
10 years apart, leaves an individual vulnerable to increased psy-
chological distress and decreased well-being. Recurring insomnia
symptoms appear to negatively impact many dimensions of well-
being, perhaps most significantly an individual’s mood, sense of
environmental mastery, and self-acceptance. With recurring in-

somnia symptoms, individuals may feel less in control of their
environment and less accepting of their current functioning in life.
This apparent increased vulnerability may have significant impli-
cations for the importance of treating insomnia symptoms and
sleep disturbance early on, particularly in individuals who expe-
rience insomnia symptoms in combination with psychological
illnesses such as depression.

Insomnia symptoms and sleep disturbance are common to many
somatic illnesses as well as psychological illnesses such as depres-
sion and anxiety (Dikeos & Georgantopoulos, 2011; Karlson,
Stevens, Olson, & Hamilton, 2010; Sevim et al., 2004). In fact,
longitudinal research suggests that insomnia symptoms may por-
tent future depressive symptoms and depressive episodes (Baglioni
et al., 2011; Demyttenaere, De Fruyt, & Stahl, 2005). Such re-
search findings are consistent with the theory of allostatic load,
which conceptualizes an individual’s attempt to adapt to life’s
demands as a cumulative physiological burden exacted on the
body (McEwen, 1998). Thus, individuals who experience insom-
nia symptoms may experience a heightened stress response and
decreased ability to attend to, engage in, or enjoy pleasurable
activities (Hamilton et al., 2008; Zohar, Tzischinsky, Epstein, &
Lavie, 2005), making them vulnerable to decreased well-being and
increased psychological distress. It therefore may be the case that
individuals who experience recurring insomnia symptoms, even in
isolation, would benefit from behavioral treatments such as
cognitive–behavioral therapy for insomnia to reduce future sleep
disturbance and thereby reduce their risk for poorer psychological
health and well-being outcomes.

Despite the statistical strengths of this study (e.g., the use of
SEM to model the effects of insomnia symptoms on the longitu-
dinal course of well-being and psychological distress), there are
several study limitations. The primary limitation is the reliance on
a single retrospective question to assess the frequency of insomnia

Table 3
Effect Sizes (Cohen’s d) for Recurring Clinically Frequent Insomnia Symptoms on Well-Being and Psychological Distress
in MIDUS–II

Outcome variable

Nonrecurring clinically frequent
insomnia symptoms

Recurring clinically frequent
insomnia symptoms

Cohen’s d (95% CI)n M SD n M SD

SWB
Life satisfaction 3,472 7.95 1.47 400 7.26 1.88 �0.45 [�0.35, �0.56]
Negative affect 3,490 4.53 0.53 396 4.10 0.76 �0.77 [�0.67, �0.88]
Positive affect 3,508 3.47 0.68 398 3.05 0.79 �0.61 [�0.50, �0.71]

EWB
Autonomy 3,507 37.34 6.86 400 35.51 7.42 �0.27 [�0.16, �0.37]
Environmental mastery 3,507 38.59 7.23 400 34.70 7.97 �0.53 [�0.43, �0.64]
Personal growth 3,507 38.69 6.80 400 35.95 7.53 �0.40 [�0.29, �0.50]
Positive relations 3,507 40.81 6.86 400 38.51 7.58 �0.33 [�0.23, �0.43]
Purpose in life 3,507 38.77 6.86 400 35.61 7.30 �0.46 [�0.35, �0.56]
Self-acceptance 3,507 38.59 7.97 400 34.30 9.16 �0.53 [�0.43, �0.63]

Psychological distress
Depression 3,519 0.50 1.55 402 1.49 2.57 0.59 [0.69, 0.48]
Generalized anxiety 3,519 0.07 0.59 402 0.46 1.64 0.51 [0.61, 0.41]
Panic attacks 3,519 0.25 0.88 402 0.73 1.53 0.50 [0.60, 0.39]

Note. SWB � subjective well-being; EWB � eudaimonic well-being. Negative effect sizes indicate that recurring clinically frequent insomnia symptoms
were associated with lower levels of an outcome, and positive effect sizes indicate increased levels of an outcome. Negative affect items were reverse coded
so that a positive directional relationship indicated better well-being.
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symptoms. Although other epidemiological studies that have
linked sleep disturbance to mortality have also relied on a single
question to identify the presence of sleep disturbance and severity
of insomnia (e.g., Chen et al., 2008; Kripke, Garfinkel, Wingard,
Klauber, & Marler, 2002), future studies would advance current
study findings by including an expanded question set as well as
objective measures of sleep disturbance (e.g., actigraphy). Further-
more, although it has been established that the perception of poor
sleep is important to the experience of insomnia regardless of
actual sleep (e.g., Fernandez-Mendoza et al., 2011), and com-
monly used sleep questionnaires such as the Pittsburg Sleep Qual-
ity Index (Buysse, Reynolds, Monk, Berman, & Kupfer, 1989) are
retrospective in nature, future studies should make attempts to
employ additional DSM criteria to establish a diagnosis of insom-
nia. In addition, similar studies would benefit from assessing other
sleep disorders such as obstructive sleep apnea, narcolepsy, and
restless leg syndrome given that insomnia symptoms may be
related to other sleep disorders.

Another limitation of this study is that insomnia symptoms,
well-being, and psychological distress were measured only at two
time points 10 years apart from a somewhat homogeneous, pri-
marily White population. Although the study population was a
large sample of adults across the United States, spanning a wide
age range, no data were collected from participants regarding sleep
or well-being during the time between MIDUS–I and MIDUS–II.
Therefore, it is not known whether symptoms of insomnia expe-
rienced at these two time points were singular events or whether
they captured ongoing symptoms of insomnia. Future studies ex-
amining the impact of recurring insomnia symptoms on well-being
and psychological distress should obtain more frequent measures
of these variables in a more diverse population.

In conclusion, this study supports previous findings that insom-
nia symptoms may play an important role in determining an
individual’s current psychological well-being and future psycho-
logical distress. Furthermore, study results extend this body of
research to suggest that recurring insomnia symptoms may endow
a particular vulnerability to decreased psychological well-being
and increased psychological distress. Results of this study support
a growing body of literature that emphasizes the importance of
adequate sleep in psychological well-being and health (e.g., Cuk-
rowicz, Smith, Hohmeister, & Joiner, 2009).
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