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Some Correlates of Sleep Disturbance
Ascribed to Worry

William E. Kelly*
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ABSTRACT - This article reports preliminary tests of a theoretical framework for
individual differences in the attribution of sleep disturbance to worry. Using the
Sleep Disturbance Ascribed to Worry Scale (SAW), the author conducted two
correlationalstudies. Study | foundthat sleep disturbance attributed to worry was
related to increased worry, perceptions of stress, anxiety and decreased life
satisfaction and happiness. Study 2 replicated the correlations with stress, worry,
and anxiety and found that sleep disturbance attributed to worry also was related
toincreasednegativeaffectand depression as well as decreased self-esteem. Study
2 alsodemonstrated that sleep disturbance attributed to worry could be considered
separate from anxiety, general sleep disturbance, and worry. The results were
consistent with the theoretical framework. Limitations of the present studies and
suggestions for future research are discussed.
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Previous research suggests a relationship between worry and subjective sleep
disturbance (Means, .ichstein, Epperson, & Johnson, 2000; Nicassio, Mendlowitz,
Fussell. & Petras, 1985). Other research indicates that in addition to a general
relationship between these two variables. a substantial number of individualsattribute
sleep disturbance to worry (Lichstein & Rosenthal, 1980, Wicklow & Espie, 2000).
There is also evidence to suggest that individuals who attribute sleep disturbance
to worry have unique perspectives and experiences when compared to others (Watts,
Coyle, & East. 1994).

Despite the apparent relationship between these two variables, studies directly
investigating the attribution of sleep disturbance to worry are rare. Kelly (2002a)
found that sleep disturbance attributed to worry positively related to worry and
negatively related to sleep quantity and quality. Kelly (2002b) found that sleep
disturbance attributed to worry was negatively correlated with sense of humor,
especially humor production. However, outside of these limited findings, little
is known about individual differences in the attribution of sleep disturbance
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to worry. Knowledge about the characteristics and experiences of individuals who
attribute sleep disturbance to worry could provide useful information for better
identifying, understanding, and eventually developing clinical interventions
specifically tailored to this population.

To provide a springboard for research on this topic, in this article [ provide a
theoretical framework, and report some preliminary findings which partially test
the theory. It is tentatively proposed that sleep disturbance attributed to worry may
be accounted for by the following theoretical framework. Initially, individuals
who develop sleep disturbance attributed to worry likely possess negative beliefs
about the self and a lack of confidence that they can cope with stressors (see
Baumgardner, 1990). When they encounter stressors, these individuals have
decreased self-esteem, which is needed to serve as a buffer against stressors. Without
self-esteem and beliefs that they can manage stressors, they experience an increase
in somatic arousal and anxiety (Greenberg et al., 1992). Physiological arousal,
in turn, would likely diminish peaceful sleep (Bearpark, 1994). Hence, individuals
reporting sleep disturbance attributed to worry might experience a decrease in
sleep duration and quality (Kelly, 2002a). The subjective decrease in sleep may
not reflect objective findings of sleep disturbance, however (Edinger et al., 2000;
McCall & Edinger, 1992). Itis also likely that individuals experiencing increased
anxiety and somatic tension experience a general tendency to worry, especially
when experiencing increased stress (Borkovee, Shadick, & Hopkins, 1991; Gana,
Martin, & Canouet, 2001; Russell & Davey, 1993).

Low sleep quantity and quality, increased perceptions of sleep disturbance, and
a general tendency to worry may combine psychologically to produce sleep
disturbance attributed to worry through a form of the covariation principle: the
attribution of a behavior or experience to a causal factor if that factor was present
when the behavior occurred (Kelley, 1967; Kelley, 1972). In other words, individuals
who worry may attribute their subjective sleep disruption to their commonly
experienced worry. However, the underlying basis for both worry and sleep
disturbance separately is increased somatic arousal and tension'. Alternatively,
sleep disruption may be due to poor sleep habits and substance induced sleep
disruption (i.e., caffeine) alone or in addition to anxiety-based somatic arousal.
A tendency to worry, general negative affect along with decreases in subjective
well-being (for a discussion of this topic see Diener & Seligman, 2002), and
heightened perceptions of stress and anxiety may serve to maintain a subjective
sleep disturbance and perhaps an ongoing belief that worry is disrupting sleep.

This theoretical framework does not dispute the notion that worry sometimes
might directly disrupt sleep (Nicassio et al., 1985). Indeed, worry might be considered
acognitive activity that could counteract the low cognitive arousal needed for sleep
insome instances. This theory does posit, however, that habitual sleep disturbance
attributed to worry is better accounted for by the covariation principal framework
presented herein. As a preliminary test of this theoretical framework, | conducted
two studies to determine whether or not some of the variables theorized to relate
do indeed relate to sleep disturbance attributed to worry.
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Study 1

According to the theoretical framework in this article, sleep disturbance attributed
to worry is associated with a tendency to worry. The experience of trait worry
coincides with anxiety and perceptions of stress. Theoretically, these three variables
are foundational for sleep disturbance attributed to worry to develop. Thus, sleep
disturbance attributed to worry should be positively related to worry, anxiety, and
stress. Additionally, decreased subjective well-being was theorized to be associated
with sleep disturbance attributed to worry as a maintaining factor. Psychological
well-being, therefore, should be negatively related to sleep disturbance attributed
to worry. Finally in this study,  wanted to ascertain whether or not the scale used
to measure sleep disturbance attributed to worry was correlated with social
desirability, a potential confound of self-report measures (Anastasi, 1988).

Method

Ninety-five university students enrolled in graduate and undergraduate courses
voluntarily completed a measure of sleep disturbance attributed to worry and several
additional measures listed below. The sample included 70 females and 25 males
with an average age 0f26.5 (SD = 9.1). Hypotheses were not disclosed until after
participants completed the questionnaires.

As a measure of sleep disturbance attributed to worry, | used the 5-item Sleep
Disturbance Ascribed to Worry Scale (SAW; Kelly, 2002a). The SAW was developed
as a brief measure of the attribution of sleep disturbance to worry. SAW items
(i.e.,“How often do you awaken from your normal sleeping time and are completely
unable to return to sleep because of worry?"") were developed based on ascribing
insomnia symptoms, as described in the Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-1V: American Psychiatric Association, 1994),
to worry. Kelly (2002a) reported that the SAW measured a single factor accounting
for 62.5% of the variance in responses and had a coefficientalpha of .85. The SAW
was administered using an 1 1-point anchored response scale (0 = never; 10 = very
often). Higher scores indicated greater levels of sleep disturbance attributed to
WOITY.

Additional measures used in this study included the following:

(1) The 25-item version of the Worry Domains Questionnaire (WDQ); Tallis,
Eysenck, & Mathews, 1992) presented in Tallis, Davey, & Bond (1994), as ameasure
of worry frequency. The WDQ assesses worry frequency across 5 content domains.
Participants respond to how much they worry about several topics (i.e., “that others
willnotapprove of me™ and “that I cannot afford to pay my bills™) on a scale ranging
from 1 = “not at all” to 5 = “extremely.” Higher scores indicate more worry
frequency.

(2) The 16-item Penn State Worry Questionnaire (PSWQ; Meyer, Miller, Metzger,
& Borkovec, 1990), which assesses general pathological worry. Participants respond
to general items (“Once | start worrying I can’t stop™) on a 5-point scale ranging
from 1 ="strongly disagree™ to 5 = “strongly agree.” Higher scores indicate more
general worry.
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(3) The State-Trait Anxiety Inventory - Trait (STAI; Speilberger, 1983). The
STAI includes 20-items which measure trait anxiety. Participants respond to items
(““l am inclined to take things hard™) as they generally feel on a 4-point scale ranging
from | =*almost never’ to 4 = “almost always.” Higher scores indicate more anxiety.

(4) The short version of the Perceived Stress Scale (PSS; Cohen, Karmarck,
& Mermelstein, 1983). The short PSS includes 4-items which assess the experience
of stress over the past 90 days. Participants responded to items (“How often have
you felt that you were unable to control the important things in your life”) using
a S-point scale ranging from | = “never” to 5 = “very often.” Higher scores indicate
greater stress.

(5) The Satisfaction With Life Scale (SWLS; Diener, Emmons, Larsen, & Griffin,
1985) which includes 5-items measuring general life satisfaction. Responses to
items (1 am satisfied with my life”) are made using a 7-point scale ranging from

= “strongly disagree™ to 7 = strongly agree.” Higher scores represent greater
life satisfaction.

(6) Fazio's (1977) single-item measure of happiness on which participants
described their general, overall state ofhappiness. Responses were made to Fazio’s
question using an 1 1-point scale ranging from “not at all happy™to “very happy.”

(7) The 33-item Marlowe-Crowne Social Desirability Scale (Crowne & Marlowe,
1964), which measures the tendency to respond in a socially desirable manner.
Participants responded to items (I am always courteous, even to people who are
disagreeable™) using a “true” or “false™ format,

All of the aforementioned instruments have been validated and possess adequate
reliability. The SAW is the only instrument noted above which has had limited
validation,

Results and Discussion

The coefficient alpha of the SAW in the current sample was .87. There were
no significant gender differences for SAW scores, 7 (93) = .97, p = .33 and age
did not significantly correlate with SAW scores, r = .09, p = 41. Thus, further
analyses were conducted regardless of gender or age. Pearson correlation coefficients
between the SAW and the other measures administered in this study, along with
their internal consistencies, are presented in Table 1.

As seen in the table, there was evidence of significant relationships between
the SAW and scores from six of the other measures used in this study. Individuals
endorsing more sleep disturbance attributed to worry reported significantly less
life satisfaction and happiness and more worry frequency, pathological worrying,
perceived stress, and trait anxiety. SAW scores were not significantly related to
social desirability, indicating that the SAW was not evoking a social desirability
response set. The correlation results in this study were consistent with the theoretical
framework for sleep disturbance attributed to worry presented earlier in this article.
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Table 1

Correlations Between the SAW and Other Measures in Study 1

Scale Correlation a
with SAW
Worry Domains (WDQ) 4O+ 93
General Worry (PSWQ) A49x* 91
Trait Anxiety (STAI) D3> 91
Stress (PSS) 59*= B4 |
Life Satisfaction (SWLS) - 41%* 88
Happiness -26* ---
Social Desirability -.08 76
Note: N =95, *p<.0l **p<.00L
Study 2

For Study 2, I chose to use the WDQ and PSS again in order to replicate a portion
of Study 1. Additionally, I included a different anxiety scale which appeared to
reflect somatic anxiety more than the STAL This was done because the theoretical
framework suggests that increased physiological arousal would be associated with
sleep disturbance attributed to worry. According to the theoretical model. a basic
building block for sleep disturbance attributed to worry are negative beliefs about
the self and one’s abilities to cope. Thus, sleep disturbance attributed to worry
should negatively relate to self-esteem. Further, the experience of stress and somatic
anxiety elicits the sleep disturbance that coincides with worry. Therefore, sleep
disturbance attributed to worry should positively relate to sleep disturbance. The
theory also posits that sleep disturbance attributed to worry relates to general negative
affect as amaintaining factor. Thus, sleep disturbance attributed to worry should
positively relate to negative affect and dysphoria. Because sleep disturbance has
sometimes been associated with poor performance (Morin, 1993), I included a
measure of academic performance for exploratory purposes.

Method

Undergraduate students (N = 117),47 males and 70 females, voluntarily completed
the measures described below. The average age of the sample was 23.9 (SD=5.8).
Again, participants were not informed of the hypotheses of the study until after
returning questionnaires.

The SAW, WDQ, and PSS were administered using the same format as presented
in Study 1. Additional measures used in this study included the following:

(1) The Negative Affect Scale of the Positive and Negative Affect Schedule
(PANAS; Watson, Clark, & Tellegen, 1988), which includes 10-items measuring
the experience of negative emotions. The PANAS was administered in its trait
form. Participants responded to items (i.e., “distressed™" and “afraid”) using a 5-point
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scale ranging from 1 = “strongly disagree™ to 5 = “strongly agree.” Higher scores
denote a greater tendency to experience negative affect.

(2) The Costello-Comrey Anxiety and Depression scales (Costello & Comrey,
1967). The anxiety scale includes 9-items and appears to reflect somatic anxiety
(“1am a tense ‘high-strung’ person™). The depression scale consists of 14 items
measuring dysphoria (*I feel blue and depressed”). Participants responded to
items using a 9-point scale ranging from | =“never” to 9 =“always.” Higher
scores for each scale denote greater anxiety or depression.

(3) The Rosenberg Self-Esteem Scale (Rosenberg, 1965), which includes 10-items
assessing positive attitudes towards oneself (I feel that I have a number of good
qualities™). Responses were based on a 4-point scale ranging from | = “strongly
disagree” to 4 = “strongly agree.” Higher scores indicate more self-esteem.

(4) Overall college GPA was self-reported as a measure of academic performance.

(5) Subjective sleep disturbance was measured by asking participants to respond
“yes” or “no” to 10 questions based on those used by Means et al. (2000), which
they developed from the International Classification of Sleep Disorders diagnostic
criteria (American Sleep Disorders Association, 1990). Participants were asked
to answer based on a “typical™ night. The questions assessed sleep latency of 30
minutes or greater; awakening during the night for 30 minutes or greater; early
awakenings with difficulty returning to sleep; dissatisfaction with sleep; difficulty
functioning during the day because of poor sleep: frequent nightmares or bad dreams;
restlessness during sleep; feeling tired upon arising from sleep: considering oneself
an insomniac; and sleep problem duration of at least 2 months. “No™ was scored
as 0 and “yes™ was scored as 1. Responses to these questions were summed to
produce a continuous scale with higher scores indicating more symptoms of sleep
disturbance.

Results and Discussion

The internal consistency of the SAW in the current sample was .89. As in Study
2, there were no significant gender differences in SAW scores, 1 (114) = .29, p
= .77, and the SAW did not significantly correlate with age, r = .12, p = .19.
Correlations between the SAW and the other variables used in this study are
presented in Table 2.

As shown in the table, the SAW again correlated with worry and stress. The
SAW correlated with anxiety: thus demonstrating a relationship with what is
presumably somatic anxiety. The SAW was significantly positively related to
depression, negative affect, the measure of subjective sleep disturbance, and
negatively related to self-esteem. In the current sample, SAW scores were unrelated
to self-reported GPA. This finding is somewhat reflective of inconsistencies in
previous findings that sleep disturbance sometimes has and sometimes has not
related to lower levels of performance (Bearpark, 1994). Future research should
examine the possible relationship between sleep disturbance attributed to worry
and performance more closely using better measures of performance.
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Table 2
Correlations Between the SAW and Other Measures in Study 2
Scale Correlation a
with SAW

Worry (WDQ) 35* 94
Sleep Disturbance 49* 75
Negative Affect A1+ 87
Depression 39% .88
Anxiety A4+ .86
Stress Al* Ry i)
Self-Estcem -31* 88
GPA -.02 ---

Note: N = 117. GPA = Grade Point Average. * p<.00l.

To investigate the extent to which sleep disturbance attributed to worry can
be considered separate from anxiety, general sleep disturbance, and worry, aseries
of partial correlations were calculated. First, holding worry constant, the SAW
continued to significantly relate to anxiety (r = .30, p < .001) and general sleep
disturbance (r= .40, p < .0001). While holding anxiety constant, the SAW remained
significantly correlated with sleep disturbance (r = .39, p < .0001), but not with
worry (r=.13, p=18). Finally, while holding sleep disturbance constant, the SAW
remained significantly correlated with both anxiety (» = .32, p<.001) and worry
(r=.19,p<.04). Based on these results. itappears that , worry, anxiety, and general
sleep disturbance can generally be considered separate constructs. These findings
are consistent with those of Kelly (2002¢). Also, these results support the theoretical
framework. For instance, the finding that the variables were separate, but related,
allows for a covariation effect, rather than all variables being manifestations of
only one construct, Interestingly, after accounting for anxiety, the SAW no longer
significantly related with worry. This finding calls into question the direct influence
of general worry on sleep disturbance attributed to worry. Based on the results
of this study. it would appear that individuals who attribute sleep disturbance to
worry do need to commonly experience worry. However, they may need not
experience worry simultaneously with anxiety and sleep disturbance to attribute
sleep disturbance to worry. This provides some support for the theoretical framework
presented in this article.

Overall, the results of Study 2 were consistent with the theoretical notion that
sleep disturbance attributed to worry may be impacted by decreased self-esteem
and increased anxiety and stress. Also, these findings leave open the possibility
that worry and sleep disturbance, which both correlated with sleep disturbance
attributed to worry, produce this phenomenon through a form of the covariation
principle. The relationship between sleep disturbance attributed to worry and negative
affect was consistent with the possibility that negative affect is a maintenance factor
for sleep disturbance attributed to worry .
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General Discussion

The purpose of this article was to provide a foundation for understanding
individual differences in sleep disturbance attributed to worry and partially test
a theoretical framework. As such, the findings of the two studies reported here
make at least three contributions to the literature. First, the consistency of the
correlates of sleep disturbance attributed to worry with the theoretical framework
provide some support for the theory. Second, and relatedly, the findings of several
individual differences for those who endorsed higher sleep disturbance attributed
to worry was supportive of the notion that individuals who attribute sleep disturbance
to worry have unique perspectives and experiences. Third, these studies provide
support for the construct validity of the SAW as a measure of sleep disturbance
attributed to worry as evidenced by relations to theoretically related constructs.

The present research was intended as a preliminary test of a newly posited theory
for sleep disturbance attributed to worry, not to “proye” the theory. Much additional
research will be required to adequately test, and revise if needed, the theory. Such
an undertaking will require several studies using methodologies more advanced
than those used in the current studies. The results of the present studies do, however,
provide some interesting findings which warrant further examination.

The two studies presented in this article have several limitations including
methodology and sampling difficulties. Methodologically, these studies used simple
correlations. As such, the findings do not indicate a causal relationship. Further,
shared variance among the constructs under consideration in these studies need
to be accounted for to determine which variables best predict sleep disturbance
attributed to worry. Sampling difficulties include the use of relatively small college
student samples. Further research using larger samples is needed to replicate and
expand the findings reported in this article. Clinical samples may be useful to
understand better more severe forms of sleep disturbance attributed to worry.

An important area for future research will be to test the theoretical assertion
that worry and sleep disturbance combine through a form of the covariation principle
to produce. As such, future research might include measures of general somatic
arousability, pre-sleep cognitions, and sleep disturbance to identify which variables
best account for sleep disturbance attributed to worry. Sleep diaries might be a
helpful tool in studying this phenomenon as well.
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