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Study Objectives: Research suggests that rumination may
play an important role in insomnia. Whereas some have sug-
gested that rumination mainly relates to depression, the evi-
dence suggests that there may be insomnia-specific rumina-
tion. This paper explores insomnia symptom rumination across
two distinct samples of varying levels of depressed mood and
insomnia symptom severity.

Methods: The first sample consisted of nonclinical participants
(N =327) with a range of insomnia and depressed mood symp-
toms, and the second sample consisted of those who met both
Major Depressive Disorder and Insomnia diagnoses (N = 66).
Rather than relying on a measure developed for those with
depression, we developed and tested an insomnia-specific
measurement scale based on items from previous rumination
studies and the addition of items derived from common day-
time insomnia symptoms.

Results: Internal consistency was highly acceptable across the
two samples for the new insomnia-specific rumination measure
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(Cronbach a was 0.93 and 0.94). In the first study, poor sleep-
ers reported significantly higher levels of daytime symptom ru-
mination than did good sleepers. Across both studies, rumination
about daytime insomnia symptoms and depression were signifi-
cantly correlated; however, insomnia rumination scores predicted
insomnia even after controlling for depression. Moreover, in
Study 2, insomnia-specific rumination was related to insomnia,
but general depressive rumination was not predictive of insomnia.
Conclusions: The findings provide support for the use of this
insomnia-specific rumination scale; moreover the findings sup-
port previous observances regarding rumination about daytime
insomnia symptoms that are not exclusive to depression.
Keywords: Rumination, insomnia, cognition, depression, cog-
nitive risk
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epetitive thought is an important process that pervades across

many disorders.! Rumination is one such repetitive thought
process, which is focused on past failure or the cause of current
distress and typically occurs within the context of Major Depres-
sive Disorder.>* Whereas rumination is most often associated with
depression, it likely plays a role in other disorders as well, espe-
cially in those disorders that share similar symptomatology with
depression. In particular, insomnia has many overlapping symp-
toms with depression, such as sleep difficulties, low energy, diffi-
culty concentrating, low mood, and suicidality.’ Further, insomnia
and depression are highly comorbid with one another.® Thus, per-
haps rumination plays an important role in insomnia.

As is the case with depression, research has supported a role
for cognitive processes in maintaining insomnia.”'® Harvey’s
Cognitive Model of Insomnia posits that those with sleep diffi-
culties can suffer from repetitive thinking throughout the 24-hour
period.” This negatively toned mental activity usually focuses on
worries about not getting enough sleep and whether it will be
possible to function adequately during the following day while
suffering from daytime symptoms of insomnia (e.g., fatigue, dis-
turbed mood, concentration difficulties). Such repetitive thought
can perpetuate further emotional arousal, and this cycle is thought
to perpetuate insomnia. While certain repetitive thought process-
es, such as worry, have been explored in great depth within the
context of insomnia,'"'? rumination has not received the same
degree of attention with respect to its role in sleep disturbance. In

BRIEF SUMMARY

Current Knowledge/Study Rationale: Insomnia-specific rumination is
a process in which there is repetitive thought about the symptoms of
insomnia, such as fatigue. A few studies have found that rumination in in-
somnia is not merely a depressive process. The current study tested an
insomnia-specific rumination measure in two distinct samples, including
a sample of adults with clinical insomnia, and found similar support for
insomnia-specific rumination that is distinct from depressive rumination.
Study Impact: The corroboration of previous findings showing that there
is rumination in insomnia, distinct from that found in depression, sug-
gests that rumination-targeted treatments are worthy of investigation in
those with insomnia.

the recent past, rumination and worry were used as interchange-
able terms, but the content of these two repetitive thought pro-
cesses are thought to be different (see Carney'® for discussion).
Worry is most often associated with thinking about future con-
sequences, e.g., what is going to happen tomorrow if I feel this
way?”’; whereas rumination is most often concerned with what is
causing the current problem; that is, rumination is most often ori-
ented to the past, e.g., “Why am I feeling this way?” Also, worry
is more often associated with anxiety whereas rumination is more
likely to occur with dysphoria. Whereas other repetitive thought
processes, such as worry, have been shown to be sleep-disruptive
factors in insomnia,' worry and rumination are separate but re-
lated factors. For example, our previous study suggested that ru-
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mination and worry are distinct constructs since rumination was
significantly related to insomnia severity, while worry was not."*
Despite these observations, there have been no previous efforts to
develop an insomnia-specific rumination measure.

Recently, emerging studies have supported the link between
rumination and sleep. In an undergraduate sample, there were
significant associations between rumination and subjective
sleep quality."s Similarly, Carney and colleagues found a differ-
ence between good and poor sleepers on their tendency to ru-
minate when feeling low, and this difference was not accounted
for by dysphoria.”® Good and poor sleepers did not differ on
other rumination-related constructs, such as distraction (e.g.,
distracting yourself from depression by doing something fun
with a friend) or self-focused rumination (e.g., asking yourself,
“why am [ reacting this way?”); they differed on a tendency
to ruminate on dysphoric symptoms (e.g., thinking about how
hard it is to concentrate) only. Thus, whereas those with de-
pression and other disorders are characterized by increased self-
focused rumination, those with poor sleep react with repetitive
thought in response to insomnia symptoms. Thus, the construct
of rumination and more specifically, symptom-focused rumina-
tion appears to be a key concept in insomnia.

The rumination characteristic in insomnia focuses on thinking
repeatedly about daytime problems, such as poor concentration,
low motivation, and low energy. Although insomnia is typically
associated with nighttime pathology, a particularly prominent
complaint is the resultant daytime fatigue.'® This daytime pa-
thology, characterized by fatigue, cognitive complaints and low
mood, can interfere with daily functioning. Thinking repeatedly
about what caused daytime symptoms such as fatigue and poor
concentration, can reinforce beliefs of poor sleep self-efficacy,
increase anxiety about solving one’s sleep problem, and may
lead to maladaptive safety behaviors (e.g., spending more time
in bed).” However, the current lack of an instrument to measure
the symptom-focused rumination process in insomnia limits our
ability to scrutinize the role this process plays in perpetuating this
form of sleep disorder. Hence, the current series of two studies
reported herein describe our efforts to develop and test an insom-
nia-specific symptom focused rumination scale that includes the
common range of daytime symptoms that preoccupy insomnia
sufferers. In Study 1, we describe the item content of the scale
and report results of psychometric testing with a large sample
of mixed good and poor sleepers. We also report our findings in
regard to its relationship with other measures of insomnia con-
trolling for coincident levels of depressed mood. In Study 2, we
further tested the psychometric properties and predictive validity
of our instrument in a sample of individuals with comorbid in-
somnia and depressive disorders. Our aim was to test the general
hypothesis that daytime symptom focus is independently predic-
tive of insomnia over and above what insomnia symptoms might
be predicted from coincident levels of depressive mood.

STUDY 1—METHODS

Participants

The participants consisted of 327 (82% female) undergradu-
ate students enrolled in an introductory psychology course at
Ryerson University. Participants ranged in age from 18-49
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years (mean = 20.38, SD = 4.60). The students were recruited
via SONA, the Psychology Department’s online system. Stu-
dents who were interested in participating in this study volun-
teered to participate in partial fulfillment of their introductory
psychology course requirements.

Measures

Daytime Insomnia Symptom Response Scale (DISRS)"

Given the emerging evidence for rumination in insomnia, it
was important to develop a sleep-specific measure to assess ru-
minative tendencies in insomnia populations. The rumination
measure used in previous studies of sleep and rumination'*'* was
the Symptom-Focused Rumination Subscale (SYM)'? from the
Response Styles Questionnaire (RSQ).'"® The SYM queries the
degree to which one responds to feeling low, with repetitive think-
ing about: “how hard it is to concentrate” or “feelings of fatigue
and achiness.” While these items are associated with depression,
they also are common daytime complaints in those with insomnia.
Indeed, research has supported that there is substantial overlap
between symptoms in depression and those found in insomnia.’
Given that the SYM is a validated subscale from a validated ru-
mination measure and studies suggested that it was particularly
useful in those with disrupted sleep, this 8-item subscale served as
the starting point for developing the DISRS. All but one of the 8
original SYM items were retained for inclusion in the new scale.
The excluded item from the SYM related to anhedonia (e.g.,
“Think about how you don’t seem to feel anything anymore”),
a cardinal symptom of depression, and one which discriminates
between individuals with and without depression.® Another item
contained in the SYM was a compound item (“Think about your
feelings of fatigue and achiness”); this was divided into 2 items
(i.e., think about feelings of fatigue” and “think about how achy
you feel”) on the DISRS, as these are 2 distinct symptoms of in-
somnia. Twelve additional items based on daytime symptoms of
insomnia were generated by the first author, based on daytime
symptoms of insomnia reported elsewhere, including the daytime
symptoms listed in Research Diagnostic Criteria for Insomnia."
The items were sent to an expert in insomnia (J.D.E), who pro-
vided feedback and approved the items. The result was a 20-item
scale in which people are asked how frequently they engage in
the behaviors listed when feeling tired, on a 4-point scale ranging
from 1 (Almost Never) to 4 (Almost Always). The scale is scored
by adding the items and total scores range from 20 to 80, with
higher scores indicating higher levels of rumination.

The Insomnia Severity Index (IS])

The ISI? is well validated and commonly recommended
self-report measure for assessing the severity of insomnia
symptoms.?! It includes 7 items which measure insomnia symp-
tom severity on a 5-point scale ranging from 0 (Not at All) to 4
(Extremely). The ISI score is obtained by adding the individual
item scores, resulting in possible values ranging from 0 to 28;
within this range, higher scores indicate greater insomnia sever-
ity. The ISI has good internal consistency (Cronbach a = 0.91)
and test-retest reliability (» = 0.80). The ISI also demonstrates
good concurrent validity, as it correlates with sleep diary mea-
sures and polysomnography.?> A score > 8 has been shown to
differentiate good sleepers from those with insomnia symp-
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Table 1—Descriptive and item-total statistics

Mean SD Item-total correlations Alpha if item deleted
Items Study 1 Study 2 Study 1 Study 2 Study 1 Study 2 Study 1 Study 2
1 1.75 247 0.77 0.96 0.58 0.72 0.93 0.93
2 2.18 2.79 0.75 0.83 0.59 0.66 0.93 0.94
3 2.22 2.76 0.85 0.91 0.62 0.73 0.93 0.93
4 2.21 3.01 0.90 0.85 0.65 0.75 0.93 0.93
5 2.05 2.82 0.90 0.82 0.64 0.71 0.93 0.94
6 2.21 311 0.91 0.83 0.63 0.69 0.93 0.94
7 2.20 3.1 0.98 0.75 0.64 0.69 0.93 0.94
8 1.95 2.65 0.92 0.85 0.58 0.56 0.93 0.94
9 2.12 2.83 0.86 0.83 0.67 0.66 0.93 0.94
10 1.75 2.30 0.80 0.94 0.54 0.27 0.93 0.94
" 1.85 2.76 0.82 0.84 0.65 0.72 0.93 0.93
12 2.15 2.80 0.85 0.75 0.68 0.71 0.93 0.94
13 243 3.05 0.84 0.77 0.61 0.58 0.93 0.94
14 1.97 2.97 0.91 0.84 0.69 0.67 0.93 0.94
15 1.92 2.59 0.82 0.88 0.62 047 0.93 0.94
16 2.44 2.94 0.88 0.87 0.50 0.63 0.93 0.94
17 2.23 2.68 0.88 0.86 0.64 0.68 0.93 0.94
18 2.04 2.68 0.97 0.91 0.50 0.50 0.93 0.94
19 1.85 2.95 0.91 0.95 0.58 0.75 0.93 0.93
20 1.97 2.91 0.85 0.76 0.68 0.72 0.93 0.94

toms* and was used as the division between good and poor
sleepers in this study.

The Beck Depression Inventory, Second Edition (BDI-l)

The BDI-II® is a 21-item self-report measure that assesses
common depressive symptoms, such as depressed mood, hope-
lessness, suicidal ideation, sleep disturbance, and appetite
change. Total scores range from 0 to 63, with higher scores in-
dicating a greater degree of depression. The BDI-II has very
good internal consistency (split half Pearson = 0.93). It also
has well-established content validity and is good at differentiat-
ing between depressed and non-depressed individuals.?** The
BDI-II has been used and validated in insomnia patients; how-
ever, there is reason to be cautious in using the BDI-II among
those with insomnia because of the high number of non-dis-
criminating items such as those querying insomnia and fatigue.’
For the purposes of this study, the highly overlapping insomnia
and fatigue items were removed from the total BDI-II score.

Fatigue Severity Scale (FSS)

The FSS* is a 9-item scale which is used to measure fatigue
symptoms. Items are scored along a 7-point Likert scale rang-
ing from 1 (Strongly Agree) to 7 (Strongly Disagree). The FSS
total score is the average of the 9 individual items. The scale
has good psychometric properties, as demonstrated by good
internal consistency (Cronbach o = 0.94) and good test-retest
reliability.?>2¢

Penn State Worry Questionnaire-Past Week (PSWQ-PW)

The PSWQ-PW?¥ is an abbreviated version of the original
16-item PSWQ, a common tool which measures the generality,
excessiveness, and uncontrollability components of worry. The

PSWQ-PW contains 15 items and specifically measures state
worry over the past week. Sample items include, “my worries
overwhelmed me” and “I worried about projects until they were
done.” The PSWQ-PW has good internal consistency (Cron-
bach o = 0.91) and is highly correlated with other state meas-
ures of worry.”’

Procedure

After consenting to participate, participants completed a
brief demographic information form, the DISRS, BDI-II, ISI,
FSS, and PSWQ.

STUDY 1—RESULTS

To test for multivariate normality, histograms were conduct-
ed for each of the DISRS items, and all items showed normal
distributions. Outliers were screened by obtaining z values for
each of the items, and data points were flagged if they had a
value exceeding |3.29].%® There were no outliers in this sample,
and all data points were well within 3 standard deviations of
the mean.

The means and standard deviations for each DISRS item
are displayed in Table 1. The mean score on the DISRS in this
sample was 41.43, with a standard deviation of 11.42 and a me-
dian score of 40. The total scores ranged from 20 to 75 across
the sample, with 20 being the minimum possible score and 80
being the highest possible score. The skewness and kurtosis
values were 0.30 and -0.48, respectively, well within the |2|
and |7| cutoff scores, respectively.” The internal consistency,
as measured by Cronbach a was 0.93. The item-total statistics
are displayed in Table 1. The item-total correlations range from
0.50 to 0.69, which indicates that each item is adequately cor-
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related with the total scale. In addition, the Cronbach a if item
deleted statistics did not suggest that any DISRS item should
be removed.

An exploratory factor analysis (EFA) was conducted to ex-
amine the factor structure of the DISRS. The communalities
ranged from 0.34 to 0.77 (as shown in Table 2), but most were

Table 2—DISRS communalities for exploratory factor analysis

Items Communalities
DISRS1 0.48
DISRS2 0.60
DISRS3 0.67
DISRS4 0.60
DISRS5 0.54
DISRS6 047
DISRS7 0.58
DISRS8 0.67
DISRS9 0.52
DISRS10 0.44
DISRS11 0.66
DISRS12 0.68
DISRS13 0.77
DISRS14 0.62
DISRS15 0.56
DISRS16 0.73
DISRS17 0.61
DISRS18 0.34
DISRS19 0.63
DISRS20 0.59

within the 0.5 to 0.6 range (mean = 0.59). The inter-item corre-
lation matrix was examined, and most of the correlations ranged
from 0.3 to 0.6. There were no correlations greater than 0.8,
indicating that multicollinearity is not likely to be a problem.*
The Kaiser-Meyer-Olkin Measure of Sampling Adequacy was
0.94 suggested that the sample size is adequate.’' Bartlett’s test
of sphericity [y*(190) = 3,265.78, p = < 0.001] is significant,
indicating that there is a relationship between the variables,
and that the correlations are significantly different from zero.*
The EFA was conducted with a principle component extraction
method. The rotated factor matrix was obtained using the direct
oblimin rotation, a type of oblique rotation, given that all the
items, and thus the components, should be correlated with one
another, based on previous research.!”!8

The EFA revealed a 3-factor solution according to Kaiser’s
(1960) criteria. The 3 factors together explain 58.12% of the
total variance, and all of the Eigenvalues were > 1.>* The factor
loadings for the pattern matrix are displayed in Table 3. All of
the factor loadings were > 0.4, a level which meets the current
recommended criterion.*® The first factor explains 43.38% of
the variance (Eigenvalue = 8.77) and appeared to reflect cog-
nitive and motivation complaints. The second factor, which
accounts for 8.54% of the variance (Eigenvalue = 1.71), ap-
peared to relate to negatively valenced state symptoms (e.g.,
lack of energy, achiness, low mood, irritability). The third fac-
tor, accounting for 6.21% of the variance (Eigenvalue = 1.24),
consisted of items related to feeling tired. Table 4 displays the
correlations between each of the 3 factors.

To investigate the relation between the DISRS and con-
structs that theoretically should relate, Pearson product moment
correlation coefficients were calculated. The DISRS positively

Table 3—Factor loadings of exploratory factor analysis with oblique rotation of the DISRS

Items

3. Think about how hard it is to concentrate
4. Think about how unmotivated you feel
5. Think about how your thoughts are cloudy
6. Think about how everything requires more effort than usual
7. Think, “Why can't | get going?”

12. Think about how hard it is to keep your mind on task

17. Think, “I can’t seem to pay attention”

18. Think, “I'm so forgetful”
1. Think, “I won't be able to do work because | feel so bad”
8. Think about how sad you feel
9. Think about how you don't feel up to doing anything

10. Think about your feelings of achiness

11. Think about how bad you feel

14. Think, “I can’t shake this feeling off’

15. Think about how irritable you feel

19. Think, “I can’t be around people when I'm feeling this way”

20. Think about how you don’t have the energy to get through the day
2. Think about your feelings of fatigue

13. Think about how tired you feel

16. Think about how sleepy you feel

Factor loadings > 0.4 are in bold.

Factor 1 Factor 2 Factor 3
“Cognitive/Motivation”  “Negative State” “Tired”
0.84 0.19 0.13
0.74 -0.06 -0.01
0.58 -0.29 0.1
0.42 -0.32 0.07
0.72 -0.05 0.10
0.84 -0.24 -0.08
0.75 0.06 0.11
0.50 -0.06 0.09
0.07 -0.60 0.10
0.02 -0.84 0.13
0.34 -0.42 0.09
-0.04 -0.43 0.39
0.05 -0.79 0.01
0.30 -0.60 -0.05
-0.04 -0.68 0.02
-0.02 -0.82 -0.05
0.08 -0.45 0.42
0.29 0.02 0.60
0.09 -0.06 0.81
-0.01 0.02 0.86
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correlated with insomnia severity (ISI) and fatigue (FSS). The
means and standard deviations of these measures are shown
in Table 5, along with their correlations with the DISRS. An
analysis of variance (ANOVA) confirmed that good sleepers
(mean =36.7, SD = 10.9) had significantly lower DISRS scores
than poor sleepers (mean = 44.1, SD = 10.8), F ., = 34.69,
p <0.001. Discriminant validity is also of importance, particu-
larly with respect to worry, a construct which is theoretically
distinct from that of rumination. In order to determine whether
the 2 measures were indeed conceptually distinct from one an-
other, we conducted a factor analysis of the DISRS and PSWQ
items using a varimax rotation and extracting 2 factors. The
rotated matrix can be seen in Table 6. The varimax rotated fac-
tor matrix was obtained using the maximum likelihood extrac-
tion method. The 2 factors together explain 47.5% of the total
variance, and each of the Eigenvalues were > 1. The first factor
explained 12.6% of the variance and contains the DISRS rumi-
nation items, which load exclusively on this factor. The second
factor, which accounted for 4.0% of the variance, contains the
worry items from the PSWQ.

The multiple regression found that DISRS significantly pre-
dicted the ISI (B = 0.493; p < 0.001) and accounted for 24%
of the variance. Adding the BDI-II without sleep and fatigue
items (B = 0.296; p < 0.001) to the DISRS added marginally
to the prediction (R’ change = 0.04; F change score = 0.001);
together, depression and rumination accounted for 28% of the
variance. The interaction of daytime insomnia symptom rumin-
ation and depressed mood was not significant (p = 0.618). That
is, the contribution of rumination and depression to insomnia is
not cumulative, but rather they each contribute to the variance
independently.

Summary

There was good evidence for internal consistency of the
measure, as supported by both Cronbach a and the item-total
correlations. The factor analysis suggests that rumination in
insomnia is multidimensional and reflects three domains: ru-
mination about cognitive and motivation problems, negative
emotions, and fatigue. Items from the PSWQ loaded exclu-
sively onto the same factor and rumination items loaded onto

Insomnia Symptom Rumination

a separate factor. There was greater rumination about insomnia
in those with higher levels of self-reported sleep disturbance.
As predicted, insomnia rumination predicted insomnia severity
and was not moderated by depression.

STUDY 2—METHODS

Participants

This study recruited 66 men and women (67% female) aged
20-65 years old (mean = 41.5; SD = 11.8), with complaints of
both depression and insomnia (NIH RO1-MH076856), solicit-
ed from clinics and media advertisements. Sixty-three percent
of the sample were Caucasian, 15% did not specify their race/
ethnicity, 13% were African American, and 9% were Asian
American. These data were collected as part of the baseline
measurement package obtained in a larger clinical trial to treat
insomnia and depression. Participants were included if they
were in good health (determined by medical and psychiatric
history, and a physical examination), had insomnia (i.e., met
Research Diagnostic Criteria'® for an Insomnia Disorder on the
Duke Structured Interview of Sleep Disorders [DSISD],** had a
score > 15 on the Insomnia Severity Index, showed a mean sleep
diary total wake time > 60 min/night and a mean sleep diary
sleep efficiency [SE = (total sleep time + time in bed) x 100%]
< 85% during a one-week screening period), and met criteria for
a Major Depressive Episode (without psychotic features) on the
mood module of the Structured Clinical Interview for DSM-1V
Axis I Disorders (SCID)* along with a score > 15 on the 17-item
Hamilton Rating Scale for Depression (HAMD).* Those who
had conditions thought to interfere with insomnia or depression
treatment were excluded (e.g., those with Obsessive Compul-
sive Disorder with intrusive nighttime rituals, those with fre-

Table 4—Component correlation matrix

Factors 1 2 3
1. Cognition/Motivation - -0.54 0.49
2. Negative State -

-0.36
3. Tired -

Table 5—Descriptive statistics and correlations for convergent validity measures

Variable
Study 1
Insomnia Severity Index
Fatigue Severity Scale
Fear of Fatigue
Beck Depression Inventory-Il (fatigue and sleep items removed)
Raw Beck Depression Inventory-I|

Study 2
Insomnia Severity Index
MFI-Physical fatigue
RSQ-rumination
Beck Depression Inventory-Il (fatigue and sleep items removed)
Raw Beck Depression Inventory-||

*p<0.01.

Correlation with

Mean SD DISRS
9.61 5.07 0.49*
3.77 113 0.53*

24.9 13.8 0.62*
9.9 7.2 0.69*

14.4 9.9 0.70*

17.5 2.8 0.29*

12.8 4.2 0.31*

56.5 10.4 0.62*

27.2 94 0.52*

29.2 9.5 0.54*

571
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Table 6—Factor loadings of confirmatory factor analysis
with varimax rotation of PSWQ and DISRS items

Factor 1 Factor 2
Items PSWQ items DISRS items
PSWQ1 -0.01 0.49
PSWQ2 0.25 0.76
PSWQ3 0.07 0.42
PSWQ4 0.32 0.72
PSWQ5 0.26 0.79
PSWQ6 0.22 0.77
PSWQ7 0.26 0.80
PSWQ8 0.25 0.53
PSWQ9 0.11 0.77
PSWQ10 0.18 0.61
PSWQ11 0.09 0.45
PSwWQ12 0.26 0.76
PSWQ13 0.30 0.76
PSWQ14 0.26 0.81
PSWQ15 0.10 0.69
DISRS1 0.62 0.15
DISRS 2 0.62 0.14
DISRS 5 0.65 0.14
DISRS 4 0.70 0.10
DISRS 5 0.67 0.18
DISRS 6 0.66 0.16
DISRS 7 0.67 0.14
DISRS 8 0.60 0.19
DISRS 9 0.70 0.14
DISRS 10 0.58 0.14
DISRS 11 0.67 0.17
DISRS 12 0.69 0.19
DISRS 13 0.64 0.17
DISRS 14 0.69 0.27
DISRS 15 0.62 0.24
DISRS 16 0.52 0.19
DISRS 17 0.66 0.17
DISRS 18 0.53 0.16
DISRS 19 0.61 0.17
DISRS 20 0.71 0.16

Factor loadings > 0.4 are in bold.

quent nocturnal panic). Additionally, those who met criteria for
sleep apnea, restless legs syndrome or Circadian Rhythm Sleep
Disorder on the basis of the Duke Structured Interview of Sleep
Disorders, and/or those with an apnea-hypopnea index > 15 or
periodic limb movement-related arousal index > 15/h of sleep
during a screening laboratory polysomnogram were also ex-
cluded. Those who were hypnotic dependent (i.e., they reported
that they were unwilling or unable to abstain from prescription
medications for sleep during an 8-week treatment phase of the
study) were also excluded from participation.

Measures
In addition to the DISRS, ISI, and BDI-II, which were used
in the previous study, this study used a more comprehensive
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measure of fatigue, the Multidimensional Fatigue Inventory
(MFI), rather than the FSS.

The Multidimensional Fatigue Inventory (MFI)

The MFI is a 20-item scale to assess dimensions of fatigue,
including: general, physical, mental, reduced motivation, and
reduced activity.’” These 5 dimensions represent distinct sub-
scales of the MFI. Responses range on a 5-point scale from
(ves, that is true) to (no, that is not true). The MFI has good
internal consistency (Cronbach o = 0.84) and adequate con-
vergent validity, as it has been found to be correlated with
visual analog scales measuring fatigue.’’” Along with the FSS,
the MFI is also a recommended self-report measure for the
assessment of fatigue in insomnia studies.?' For comparabil-
ity to the first study, the Physical Fatigue subscale was used
for this study.

Procedures

All study procedures were approved by the Ryerson Univer-
sity Research Ethics Board. Study candidates telephoned the
Project Coordinator (PC) in response to study advertising (i.c.,
advertisements, brochures in clinics), and the PC scheduled an
in-lab screening interview. At the screening interview, the par-
ticipants were told about the study and provided informed con-
sent. After the consent process, participants were interviewed
by master’s or doctoral level psychology students with the
Duke Structured Interview for Sleep Disorders (DSISD) and
the Structured Clinical Interview for DSM disorders (SCID),
and they also completed an ISI. Those who met initial entry
criteria for depression on the SCID, and insomnia criteria on
the DSISD and ISI (> 15) were scheduled for (a) a standard
medical evaluation that included a physical examination, as
well as a Hamilton Rating Scale for Depression (HAMD-17),
(b) one night of PSG monitoring, and (c) one week of sleep
log monitoring. Those who met entry criteria completed a bat-
tery of questionnaires, including the measures of interest for
this study: the BDI-II, ISI, Dysfunctional Beliefs and Attitudes
about Sleep (DBAS-16), DISRS, Response Styles Question-
naire (RSQ), and MFI. Those who continued to meet all study
selection criteria for the parent study were randomized into
treatment groups for an 8-week treatment phase wherein com-
binations of insomnia and depression treatments were tested.
The parent study is ongoing and the study variables might be
affected by treatment; thus, the present study reports on the
baseline measures only.

Because of the relationship between rumination and depres-
sion in the previous studies, a regression analysis was conducted
to determine whether daytime insomnia symptom rumination
predicted insomnia severity and whether depression added any
predictive value. The DISRS was entered as a predictor of ISI
in the first step of a multiple regression. The BDI-II was added
in the second step. Self-focused rumination (e.g., asking myself
“why am I reacting this way?”’) (shown in previous studies to
relate to depression but not insomnia) was added in the next
step, to determine if in a comorbid mood sample this form of
daytime symptom-focused rumination is important. In the last
step, an interaction term was added to test whether the rumin-
ation-specific prediction was accounted for by its interaction
with depression.



STUDY 2—RESULTS

There were no outliers, and all data points were within 3
standard deviations of the mean. The DISRS mean was 56.2
(SD = 11.6), the median was 55.5, and scores ranged from 29-
78. Cronbach a was 0.94. The skewness and kurtosis values
(-0.13 and -0.63, respectively) were both within published ac-
ceptable cutoff scores.” To investigate construct validity, we
calculated the bivariate (i.e., Pearson product moment) correla-
tion between the DISRS and daytime fatigue severity, as well
as with sleep, general rumination, and depressed mood. The
DISRS positively correlated with all of these related measures.
The means, standard deviations, and correlations are shown in
Table 5. The multiple regression found that the DISRS signifi-
cantly predicted the IST (Adjusted R Square = 0.07, B = 0.285;
p = 0.02). Adding the BDI-II without sleep and fatigue items to
the DISRS did not add to the prediction over and above rumin-
ation alone (F' change | ,, = 0.114, p = 0.74). Adding a depres-
sion-specific rumination scale (i.e., self-focused rumination) did
not predict insomnia (F' change | ., =0.854, p=0.36). The inter-
action of daytime insomnia symptom rumination and depressed
mood was not statistically significant (/" change = 2.849,
p=0.10).

1,61

Summary

There was evidence of good internal consistency in this
sample. In support of its validity, there were significant correla-
tions with related constructs such as fatigue, mood disturbance,
and general rumination. As expected, self-focused rumination,
a form of rumination found in previous studies to be depres-
sion-specific, was not predictive of insomnia severity. Insomnia
rumination was a predictor of insomnia severity and this was
not accounted for by the interaction of depressed mood severity
and rumination.

DISCUSSION

Symptom-focused rumination was characteristic of those
with disturbed sleep; a finding consistent with several other ear-
lier studies.'*' Evidence for rumination in those with sleep dis-
turbance also is consistent with Harvey’s cognitive model.” The
model asserts that the repetitive thought process seen at night
(e.g., worry about not sleeping) can occur during the day (e.g.,
thinking repeatedly about why one is feeling so tired). Namely,
that the activation of thoughts and emotions relevant to the in-
somnia process, e.g., reflecting on the level of daytime fatigue
after a poor night’s sleep and feeling upset about it increases
subsequent, selective monitoring for evidence of consequences
of poor sleep. Such a process increases the likelihood of per-
ceiving such daytime symptoms, which is presumed to lead to
increase distress about the insomnia problem and further per-
petuates sleep problems. This heightened level of distress may
also stimulate activation of the sympathetic nervous system,
due to the perceived threat to well being. This, in turn, could
lead to increased arousal, as demonstrated in the chronic hyper-
arousal model of insomnia®® and the caffeine model of insom-
nia.*? This study was not designed to test the paths of all these
components, but the data are supportive of aspects of these
purported processes. Perhaps the best articulated description of

Insomnia Symptom Rumination

this process in insomnia is seen in Espie’s Attention-Intention
Effort model.*” That is, as one increases attention for daytime
threats (e.g., fatigue or concentration problems) associated with
the sleep problem, there is resultant effort in trying to “solve”
the sleep problem. Rumination is commonly conceptualized as
an (ineffective) problem-solving attempt*'; future studies could
more definitively test whether rumination in insomnia can be
conceptualized as an example of sleep effort. In these samples,
there were increased ruminative tendencies associated with in-
creased sleep disturbance and mood problems, and Espie and
colleagues have reported increased sleep effort in those with
comorbid mood problems as compared to those with insomnia
only.” This is particularly worrisome as rumination has been
shown to be a difficult process to stop and is an important pre-
dictor of depression.* It is a repetitive thought process that lim-
its the processing of outside, disconfirming information; that is,
someone with a propensity to think negatively would have dif-
ficulty integrating more positive information that might discon-
firm their deeply ingrained negative beliefs. The current study
suggests that those with sleep problems respond to the daytime
sequelae of insomnia by thinking about how much it bothers
them and this tendency predicts insomnia severity. It has been
well established that insomnia increases the risk for episodes
of depression*; perhaps this common risk factor (i.e., rumina-
tion) may be one route by which insomnia increases depressive
risk. The possibility of a shared cognitive risk pathway between
insomnia and depression could be evaluated in future studies.
While insomnia severity and rumination were correlated in
both studies, the size of the relationship between rumination
and sleep was smaller in the clinical comorbid sample. Per-
haps this may be related to the presence of depression in this
sample. However, in the depressed sample, the unique contri-
bution of insomnia symptom rumination to insomnia symptom
severity is interesting. Other forms of rumination, namely self-
focused rumination, were not related to insomnia severity, thus
the content of the rumination was the same as it is in insomnia
populations, even when there was a comorbid major depressive
disorder. This supports Watkins’ idea suggesting that the repeti-
tive thought process may be trans-diagnostic, albeit the content
of the rumination may differ across axis I disorders.** Another
possible explanation is that those with a comorbid mood prob-
lem may have a different array of perpetuating mechanisms
that explain their insomnia. Psychological variables appear to
relate differently to sleep in those with comorbid insomnias as
opposed to those with insomnia only.*® Future research should
continue to explore the role of rumination in those with primary
diagnoses of insomnia and depression, in addition to the comor-
bid populations.Another important finding in the current paper
is the support for an insomnia-specific measure. The Daytime
Insomnia Symptom Response Scale exhibited similarly reliable
characteristics across the two samples, as measured by an inter-
nal consistency estimate (Cronbach alphas were > 0.9). Further,
the item-total correlations and the alphas if item deleted analy-
ses in Study 1, suggest that there are no items that are consid-
ered poor. As such, the internal reliability of the DISRS for use
in those with a range of sleep and mood problems is highly
acceptable. The confirmatory factor analysis of DISRS and
PSWQ items re-confirms that insomnia-based rumination and
worry are indeed distinct constructs with respect to content.'
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Correlations between the DISRS and other related measures,
along with the finding that the DISRS predicts insomnia sever-
ity, supports the convergent validity of the scale for use in those
with a range of insomnia symptoms. Given that the DISRS was
evaluated against other validated questionnaires in order to es-
tablish convergence, future research could evaluate the DISRS
with other tests that do not share method variance, i.e., without
relying solely on self-report questionnaires.

While these constructs demonstrate appropriate degrees of
convergent validity, the correlation between rumination and
depression (» = 0.71) was high in those with preclinical levels
of depression and insomnia, and was moderately high in those
with clinical insomnia and MDD (» = 0.52). Given that rumina-
tion is a construct implicated in the etiology of depression, and
that some of the items were taken from a depression-specific
rumination scale (i.e., the symptom-focused rumination scale
of the RSQ), it is not surprising that insomnia-symptom rumi-
nation is correlated with depression. This may be a nosologic
rather than a psychometric issue, as the daytime symptoms of
insomnia overlap substantially with symptoms of depression,
and depression inventories are confounded by insomnia symp-
tom items.’ Nonetheless the prediction of insomnia by insomnia
rumination was not moderated by depression, so rumination in
insomnia is not a mere vestige of mood pathology.

Alternatively, one could consider refining the DISRS by
removing four items on theoretical grounds (i.e., from a face-
validity perspective, some may be more closely related to
depression). The following items may have the highest associa-
tion with depression: Items 8 (“Think about how sad you feel”),
11 (“Think about how bad you feel”), 14 (“Think ‘I can’t shake
this feeling off’”), and 19 (“Think, ‘I can’t be around people
when I’'m feeling this way’”’). Although there are no items that
should be removed on empirical grounds, these four items have
the highest correlations with the BDI-II, of 0.56, 0.56, 0.57 and
0.55, respectively. The internal consistency of the scale with
these items removed was the same as the full scale (Cronbach
a=0.92; mean = 33.87, SD = 9.17). Ultimately, in order to de-
termine whether the omission of these items is beneficial, this
shortened 16-item scale would have to be administered to and
validated in another sample. Although these two studies provid-
ed psychometric support for this scale, more research is needed.

It is important to consider that this scale was designed to mea-
sure a specific construct. That is, the instructions ask about the
pervasiveness of the tendency to engage in repetitive thought
behaviors in response to the state of “feeling tired.” These
instructions were chosen based on a prevailing operational
definition of rumination, which conceptualizes rumination as
the process through which individuals respond to particular
disorder-relevant states by focusing on them and searching for
possible causes of the state/symptoms.*” The relevant cue for
rumination in depression is dysphoria, and dysphoria is not a
pervasive state in insomnia; thus, using depression scales is
inappropriate in this population. Fatigue is the most common
symptom complaint in insomnia* and the state most related to
rumination in insomnia.'*'* Therefore, it is important to have
a qualifier relevant to insomnia rather than depression to dif-
ferentiate this state from other states, such as depressed mood,
which is relevant to many of the items in the DISRS. Thus,
we are not interested in general repetitive thought, or repetitive

Journal of Clinical Sleep Medicine, Vol. 9, No. 6, 2013

thoughts relevant to other disorders, and instead are orienting
respondents to the specific state of fatigue.

The factor structure suggests that when faced with daytime
insomnia symptoms, people with poor sleep tend to increase
their thinking about: (1) their thoughts and motivation level,
(2) their negative state (e.g., how badly they feel), and (3) tired-
ness. It is possible that there are other content areas not assessed
with this measure, as these three domains accounted for less
than two-thirds of the variance. The factor analysis was con-
ducted to understand the construct only. Given that only three
items load on the tiredness factor and that the latter two factors
do not account for a substantive part of the variance, the use
of these factors as subscales is not advisable; instead the total
summed score should be used. However, insofar as the factor
analysis helps us to further understand the construct, it would
also be interesting to see whether and how the factor structure
might differ when administering the scale to a clinical sample

The psychometric properties of this scale in a clinical sam-
ple suffering from uncomplicated insomnia without notable
comorbidities are yet to be determined. Future studies could
evaluate this measure to ensure it is valid in such a population.
It is notable that this scale was derived from a smaller set of
items shown to be useful in those with clinical insomnia.'* This
study specifically examined those with a range of mood and
sleep symptoms to show that rumination is not a mere artifact
of mood problems. Comorbid insomnia is the rule rather than
the exception in clinical practice,*° so arguably validation
efforts in comorbid insomnia groups are equally if not more
important than testing them in those suffering from isolated
forms of insomnia. In sum, the present study found evidence
in support of an insomnia-specific measure of rumination, and
also confirmed previous studies’ findings of symptom focused
rumination, in both nonclinical and clinical groups with a range
of sleep and mood pathology. In addition to the theoretical im-
plications for understanding perpetuating factors in insomnia
and also for models of the risk that insomnia may confer for
depression, there also may be clinical implications. The front-
line recommended treatment for chronic insomnia is cognitive
behavior therapy for insomnia (CBT-1),”!' and this treatment has
little to offer with regard to rumination-specific strategies. It is
also a treatment that de-emphasizes daytime focused strategies.
Future studies could test whether addressing the tendency to re-
spond to daytime symptoms would improve clinical outcomes,
or whether improving CBT-I’s effects on daytime symptoms
would reduce rumination.
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