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Abstract
Objectives—The purposes of this study are to determine the frequency and severity of insomnia
symptoms and related complaints experienced by older adults with GAD and compare them with
older adults without GAD; compare insomnia symptoms among older adults with GAD with and
without comorbid depression; determine if there are age differences in insomnia severity among
people with GAD; and determine if there are differences in insomnia severity between older adults
with GAD and older adults diagnosed with insomnia.

Design—Cross-sectional.

Setting—Participants were recruited through primary care clinics, advertisements, and mass
mailings.

Participants—110 older adults; 31 with GAD, 25 with GAD and depression, 33 worried well, and
21 with no psychiatric diagnosis.

Measurements—Psychiatric diagnosis, sleep disturbance, and health.

Results—Participants with GAD with and without comorbid depression reported significantly
greater sleep disturbance severity than participants with no psychiatric diagnosis and the worried
well. There were no differences in sleep disturbances between older adults with GAD only and older
adults with comorbid GAD and depression. The severity of sleep disturbance reported by older
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participants with GAD was greater than reports by young and middle-aged participants with GAD,
and comparable to reports by older adults with a diagnosis of insomnia.

Conclusions—Ninety percent of older adults with GAD report dissatisfaction with sleep and the
majority report moderate to severe insomnia. These findings support the assessment of sleep
disturbances within the context of late-life GAD.
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Introduction
Sleep disturbances are common in patients with anxiety disorders, particularly Generalized
Anxiety Disorder (GAD), as well as in older adults. Within the context of GAD, sleep
disturbance is defined as difficulty falling asleep, difficulty staying asleep, or restless sleep
(1). It is not surprising, therefore, that up to 75% of patients with GAD have insomnia (2). Self-
reports of sleep disturbances among GAD patients have been supported by polysomnographic
evidence (3). Patients with GAD and insomnia have impaired sleep initiation and maintenance
(4–6), and Saletu-Zyhlarz and colleagues (6) have suggested that this may be the result of CNS
hypervigilance and hyperarousal caused by GAD itself. Among patients with anxiety disorders,
insomnia occurs more frequently at the same time (39%) or after (44%) the start of an anxiety
episode, while only 18% of people report insomnia symptoms prior to the first episode of
anxiety (7). Similar findings have been reported in an adolescent sample (8). Nonetheless,
insomnia has also been found to be a risk factor for anxiety disorders (9), as patients with
insomnia are more than 6 times more likely to have an anxiety disorder than patients without
insomnia (10).

Sleep disturbances increase with age. Total sleep time and sleep efficiency (i.e., the percent of
time spent sleeping when lying in bed) decreases and the time awake after sleep onset increases
during middle age, and sleep efficiency continues to decrease among older adults (11). Older
adults also experience changes in their circadian cycle, with earlier bed and wake times (12).
Epidemiological studies have documented that up to 45% of older adults report sleep onset or
maintenance insomnia (13–14). Despite these findings, little research has examined the
frequency and severity of insomnia in older patients with GAD.

Given the increase in sleep problems that occur with age, it is not known if sleep disturbances
are more common or equally common among older adults with GAD compared with older
adults without GAD. No published studies have examined insomnia among older adults with
and without GAD. The primary purpose of this study is to determine the frequency and severity
of insomnia symptoms and related complaints in older adults with and without GAD.
Furthermore, GAD is frequently comorbid with depression, particularly among older adults.
Therefore, a second purpose of this study is to determine whether, among older adults with
GAD, insomnia symptoms and related complaints differ between those with and without
comorbid depression. A third purpose of this study is to determine if there are age differences
in insomnia severity among people with GAD and if there are differences in insomnia severity
between older adults with GAD and older adults with insomnia. It is hypothesized that: 1) older
adults with GAD will report greater frequency and severity of insomnia symptoms than older
adults without GAD; 2) older adults with comorbid GAD and depression will report greater
frequency and severity of insomnia symptoms than older adults with only GAD; 3) older adults
with GAD will reporter greater frequency and severity of insomnia symptoms than younger
and middle-aged adults with GAD; and 4) older adults with GAD will report similar levels of
insomnia symptoms as older adults with insomnia.
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Methods
Participants

GAD participants—Participants with GAD were part of a larger study of CBT for late-life
anxiety. Recruitment for the study is described elsewhere (Brenes et al., under review). Briefly,
participants were recruited through primary care clinics, advertisements, and mass mailings.
Inclusion criteria for the larger RCT were a DSM-IV principal or co-principal diagnosis of
GAD, Panic Disorder, or Anxiety Disorder Not Otherwise Specified (NOS) based on the
Structured Clinical Interview for DSM-IV (SCID-IV; 15) and age ≥ 60 years. Exclusion criteria
included: 1) current psychotherapy; 2) a DSM-IV diagnosis of alcohol or substance abuse; 3)
a diagnosis of dementia or global cognitive impairment operationalized as a score of < 24 of
the Mini-Mental Status Examination (MMSE; 16); 4) psychotic symptoms; 5) active suicidal
ideation; or 6) any change in psychotropic medications within the last 3 months. In this
manuscript, participants with a principal diagnosis of Panic Disorder and Anxiety NOS are
excluded from the sample. Participants with GAD were divided into those with coexistent
Major Depressive Disorder or Dysthymia (n = 25) and without coexistent depression (n = 31).

Comparison participants—Participants without a current psychiatric diagnosis were
included as a comparison group. These participants were recruited in 2 ways. First, participants
who were ineligible for the larger RCT because they did not meet the criteria for an anxiety
disorder were included in the comparison sample if they had no current diagnosis based on the
SCID-IV interview. These participants are referred to as worried well (n = 33). Second,
participants approached in primary care clinics who did not indicate anxiety were asked to
complete the SCID-IV and assessment measures in order to be included in a comparison group.
These participants are referred to as the no diagnosis comparison group (n = 21). Only
participants with no current psychiatric disorder were included in this group.

Procedure
All participants completed the SCID-IV to determine diagnostic status. Participants were given
the option to complete the SCID-IV either in person or by telephone. Participants completed
a battery of questionnaires at home and returned them by mail.

Measures
Insomnia Severity Index—The type and severity of sleep disturbance was assessed using
the Insomnia Severity Index (ISI; 17). The ISI is based on DSM-IV criteria for insomnia and
consists of 7 questions that assess severity of problems with sleep onset, sleep maintenance,
and early morning awakening; dissatisfaction with sleep; interference with daily functioning;
impact on quality of life; and worry about sleep problems. Participants rate their level of
concern with each symptom on a 5 point Likert scale and responses are summed. The rating
of each symptom is made without specific reference to a dimension of time, e.g., how long it
took to fall asleep. Scores of 0–7 represent an absence of clinically significant insomnia, 8–14
represents subthreshold insomnia, 15–21 represents moderate clinical insomnia, and 22–28
represents severe clinical insomnia. The ISI has demonstrated good concurrent validity with
polysomnographic data and sleep diaries, and is sensitive to change with psychotherapeutic
and pharmacological treatments for insomnia (18). The internal consistency of the ISI in this
study is .90.

Health—Participants reported if they had they had various disorders that might interfere with
sleep. They were then categorized into cardiac disorders (e.g., congestive heart failure,
coronary artery disease, heart attacks), endocrine disorders (e.g., diabetes, thyroid disease),
gastrointestinal disorders (e.g., Crohn’s disease, gastroesophogeal reflux, irritable bowel
syndrome), pain (e.g., osteoarthritis, rheumatoid arthritis, back pain, fibromyalgia, and
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shingles), and pulmonary disorders (e.g., asthma, chronic obstructive pulmonary disease,
emphysema). Participants also listed all medications they were currently taking. Medications
were then categorized as benzodiazepines, selective serotonin reuptake inhibitors (SSRIs),
other anti-depressant medications (such as, duloxetine), and other sleep aids (such as,
zolpidem).

Data Analyses
One way ANOVAs and chi-square analyses were computed to determine if there were any
significant differences in demographic or health-related information by diagnosis (no
diagnosis, worried well, GAD, GAD and depression). Because the sample size is relatively
small and participants were not randomized to diagnostic categories, variables that were
different at p < .10 were entered as covariates in adjusted models in order to control for potential
confounding between groups. We then fit a series of ANCOVA models to determine if there
were differences in sleep disturbances by diagnosis. Bonferonni post hoc methods were used
for pairwise comparisons between diagnosis groups. A chi-square test was conducted to
determine if there were significant differences in categorization of insomnia (none,
subthreshold, moderate, severe) by diagnosis. Six post hoc comparisons were then performed
between all groups. Third, 2-sample t-tests were used to examine whether insomnia severity
as assessed by the ISI differed by age among patients with GAD and whether insomnia severity
differed between older adults with GAD and older adults with a DSM-III-R diagnosis of
insomnia. These t-tests compared the ISI severity score from the current study with those
obtained in 1) a study of early and midlife GAD and 2) a study of late-life insomnia.

Results
Description of the sample

A total of 110 people were in the sample. Participants ranged in age from 60 to 94 years, with
a mean age of 70.3 years (SD = 7.4). The sample was well-educated (M = 13.9 years, SD =
2.8) and the majority were women (75.5%). Half were married (49.5%), 32.1% were widowed,
3.7% were never married, and 14.7% were separated or divorced. Although the sample was
largely white (77.1%), 15.6% were African American, 6.4% were Native American, and 0.9%
were Hispanic. With respect to health, 16.4% reported cardiac diseases, 29.1% reported
endocrine diseases, 26.4% reported gastrointestinal diseases, 70.9% reported diseases
associated with pain, and 19.1% reported pulmonary diseases. Almost one-third of the sample
reported taking benzodiazepines (30.0%); 13.6% reported taking SSRIs; 6.4% reported taking
other antidepressant medications; and 6.4% reported taking other sleep aids. Demographic
information by diagnosis is presented in Table 1. Differences (p < .10) between groups were
found for age (F(3, 108) = 2.36, p = .08), sex (χ2 (3) = 7.34, p = .06), gastrointestinal diseases
(χ2 (3) = 10.35, p = .02), pulmonary diseases (χ2 (3) = 8.81, p = .03), and benzodiazepine use
(χ2 (3) = 13.10, p = .004). These variables were entered as covariates in ANCOVA models.

Sleep characteristics
Table 2 presents the findings for the ISI controlling for age, sex, gastrointestinal diseases,
pulmonary diseases, and benzodiazepine use. There were significant differences by condition
for difficulty falling asleep, difficulty staying asleep, waking up too early, being dissatisfied
with current sleep, sleep problems interfering with daily functioning, noticeable sleep
problems, and being distressed about sleep problems. Interference with daily functioning was
the only item that distinguished the worried well from participants with GAD, while difficulty
staying asleep, interference with daily functioning, noticeable sleep problems, and distress
caused by sleep problems distinguished the worried well from participants with comorbid GAD
and depression. The amount of distress caused by sleep problems distinguished the worried
well from the no diagnosis comparison participants. Total sleep score also differed significantly
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by group. Post hoc analyses indicated that participants with a diagnosis of GAD with or without
comorbid depression reported a greater degree of insomnia symptoms than worried well and
no diagnosis comparison participants. There were no significant differences between the no
diagnosis comparison group and the worried well, and no differences between GAD
participants with comorbid depression and without comorbid depression. Similar findings were
obtained for the categorization of insomnia severity (none, subthreshold, moderate, or severe)
by diagnosis (χ2 (9) = 42.40, p < .001; see Table 3). Post hoc individual chi-square analyses
were then conducted to determine significant differences by diagnosis. A Bonferonni
correction was made and an alpha of .008 (.05/6) was used to judge significance. The no
diagnosis comparison participants reported significantly less severe insomnia than patients
with GAD with (χ2 (3) = 25.46, p < .001) and without comorbid depression (χ2 (3) = 21.23, p
< .001); similarly, the worried well participants also reported significantly less severe insomnia
than participants with comorbid GAD and depression (χ2 (3) = 14.52, p = .002). Additionally,
because the insomnia categories in Table 3 are measured on an ordinal scale, we used the
Cochran-Mantel-Haenszel statistic with mean scores to test whether the mean insomnia scores
differed by diagnosis category. This test indicated a highly significant difference in mean
insomnia scores between diagnosis groups (χ2 (3) = 33.27, p < .001), where increasing mean
insomnia scores were associated with more psychiatric symptoms (anxiety and depression).

Comparisons of insomnia severity with other studies of adults with GAD and older adults
with insomnia

Belanger et al (2) reported a mean ISI total score of 11.5 (S.D. = 5.6) in a sample of 44 young
and middle aged adults with a primary diagnosis of GAD. We conducted a t test comparing
the mean ISI scores among our participants with GAD with and without comorbid depression
with a score of 11.5 in order to determine if there are age differences in self-report insomnia
among patients with GAD. We found that older participants with GAD only [t(73) = −2.12, p
= .037] and comorbid GAD and depression [t(67) = −3.77, p < .001] had significantly higher
mean ISI scores than younger and middle-aged adults with GAD. Similarly, we compared the
ISI scores among our participants with GAD with and without comorbid depression with the
scores reported by Bastien et al. (18) among their sample of 78 older insomnia patients seeking
treatment (M ISI score = 15.4, S.D. = 4.2). We found no significant differences between
participants with GAD only [t(107) = 1.08, p = .28] and comorbid GAD and depression [t(101)
= − 1.18, p = .24] and older adults with insomnia.

Discussion
Sleep disturbances are common among older adults with GAD, with 52–68% of adults with
GAD in this study reporting moderate or severe insomnia and over 90% reporting
dissatisfaction with sleep. The most frequently reported type of insomnia was sleep
maintenance insomnia, followed by early morning awakening, and initial insomnia. This is
consistent with Saletu et al.’s (6) findings of polysomnographic evidence of increased wake
times, increased early morning awakenings, and decreased total sleep among a wide age range
of patients (24 to 65 years) with GAD. They suggested that one potential mechanism is that
CNS hypervigilance and hyperarousal associated with GAD causes insomnia.

ISI scores were lowest among individuals with no diagnosis and highest among individuals
with GAD diagnoses (with or without comorbid depression), with the worried well falling in
the middle. ISI scores for participants with GAD were similar to those reported by Bastien and
colleagues (18) in a sample of older adults recruited for an RCT to treat insomnia (M = 15.4),
and higher than the scores of young and middle aged adults recruited for an RCT to treat GAD
(M = 11.5) (2) . Thus, older adults with GAD report levels of sleep disturbances similar to
those of older adults diagnosed with insomnia and higher than those of young and middle-aged
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adults with GAD. This suggests that the increased prevalence in sleep disturbances among
nonclinical samples of older adults is present in participants with GAD as well.

Total sleep scores on the ISI distinguished the worried well from participants with GAD. This
is consistent with Wetherell and colleagues (19) who found that disturbed sleep was one of the
strongest discriminators among normal, worried well, and GAD older adults in multivariate
discriminant function analyses. Although a large percentage of worried well participants
reported they were dissatisfied with their sleep (85%), only 16% had moderate or severe
insomnia. Approximately 90% of participants with GAD also reported dissatisfaction with
sleep; by contrast 52–68% met criteria for insomnia.

There were no significant differences between participants with GAD with and without
comorbid depression on total sleep disturbance scores or on individual items. This suggests
that the sleep of older GAD participants is impaired regardless of the presence of a comorbid
depression diagnosis. It is not known if sleep disturbance within the context of GAD is a risk
factor for depression.

These findings must be interpreted within the context of some limitations. First, the order of
occurrence of sleep disturbances and anxiety symptoms are not known. Therefore, we cannot
determine if sleep disturbances preceded GAD or vice versa. Second, we do not have objective
measures of sleep (e.g., polysomnography) or sleep diaries.

Results of other studies suggest that insomnia within the context of GAD can be successfully
treated, and this treatment can have an impact on anxiety severity. Belanger et al (2) found that
CBT for GAD produced significant declines in sleep disturbance even though concerns about
sleep were not specifically targeted by the intervention. More recently, Pollack and colleagues
(20) evaluated the addition of eszopiclone to escitalopram for the treatment of sleep disturbance
in adults with GAD. Participants who received eszopiclone and escitalopram demonstrated
greater improvements in sleep disturbance than participants who received escitalopram and
placebo. Further, participants who received both medications also demonstrated greater
reduction in anxiety severity, faster response, and greater likelihood of remission. Thus,
treatment of insomnia among people with GAD may result in greater and faster anxiolytic
effects.

Given the high rates of sleep disturbance and dissatisfaction with sleep reported by adults with
GAD, sleep disturbances should be routinely assessed and treated when warranted among older
adults with GAD. Some have integrated sleep management skills into their GAD treatment
protocol (21) while others provide a sleep management module only to those with significant
sleep disturbances (22). Further research is needed to determine if improvements in sleep
mediate the effects of treatment on anxiety severity.
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Table 3
Level of insomnia severity by anxiety diagnosis.

No
diagnosis
(n = 21)

Worried
well
(n = 33)

GAD
(n = 31)

GAD and
depression
(n = 25)

No clinically significant insomnia (ISI score 0–7) 66.7% 30.3% 9.7% 4.0%

Subthreshold insomnia (ISI score 8–14) 28.5% 48.5% 38.7% 28.0%

Moderate clinical insomnia (ISI score 15–21) 4.8% 15.1% 48.4% 56.0%

Severe clinical insomnia (ISI score 21–28) 0% 6.0% 3.2% 12.0%

Moderate or severe clinical insomnia (ISI score 15–28) 4.8% 21.1% 51.6% 68.0%

Note. χ2 (9) = 42.40, p < .001.

Am J Geriatr Psychiatry. Author manuscript; available in PMC 2010 June 1.


