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SUMMARY
This study examined a two-dimensional approach to assessing affective states among good and
poor sleepers using the Self-Assessment Manikin (SAM), a brief non-verbal self-report measure of
affective states with separate ratings of valence and arousal. A sample of 286 undergraduate
students completed the Pittsburgh Sleep Quality Index (PSQI) and the SAM. Participants were
classified post-hoc as either good (PSQI ≤ 5) or poor sleepers (PSQI > 5) using the PSQI and used
the SAM to rate their current affective states (day) and their affective state at bedtime (night) the
previous night. Compared to good sleepers, poor sleepers reported more negative affect and
arousal at night and more negative affect during the day. Among poor sleepers, lower sleep quality
and shorter sleep duration on the components of the PSQI were associated with more negative
daytime valence. Among good sleepers, higher scores on the sleep medication and daytime
dysfunction components of the PSQI were associated with more negative daytime valence. These
findings indicate that the SAM appears to detect differences between good and poor sleepers on
both valence and arousal of current daytime and retrospective nighttime emotional states. This
approach could be useful for the assessment of affective states related to sleep disturbance.
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INTRODUCTION
Sleep disturbance is a prevalent problem and a major health issue (National Sleep
Foundation, 2005). Complaints about poor sleep include difficulty initiating or maintaining
sleep, as well as non-restorative sleep. An insomnia disorder is present when these nocturnal
symptoms are associated with sleep-related complaints of mood dysregulation, cognitive or
social impairment, fatigue or sleepiness, or concerns about sleep (American Academy of
Sleep Medicine, 2005). Although several methods are available to assess nocturnal
symptoms (e.g., sleep diaries, actigraphy, polysomnography), novel approaches to
measuring sleep-related complaints are needed to improve the assessment of insomnia
disorders.
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Using the Pre-Sleep Arousal Scale (PSAS), previous research has found that people with
insomnia report higher levels of pre-sleep cognitive activity (Nicassio et al., 1985) and more
negative tone of sleep-related cognitions compared to good sleepers (Kuisk et al., 1989).
Also, higher scores on the PSAS and on the Glasgow Sleep Effort Scale (Broomfield and
Espie, 2005) at the end of treatment were found to be related to the future occurrence of
insomnia episodes during follow-up (Ong et al., 2009). Negative affect is recognized to be
associated with insomnia, but instruments such as the Positive and Negative Affect Schedule
(PANAS) and the Profile of Mood States (POMS) are used less frequently than the Beck
Depression Inventory (BDI), which assesses symptoms of depression and not the affective
state. Since the relationship between affective tone and arousal has not been adequately
evaluated, an instrument that measures both these dimensions across the day and night could
be useful.

Studies of human emotion (Barrett, 1996, Yik et al., 1999) have utilized a two-dimensional
approach to assessing affective states that could improve the assessment of sleep-related
complaints. The first dimension is valence, or hedonic tone, with pleasantness and
unpleasantness serving as anchors on each end. The second dimension is arousal, or
alertness, with deactivation and activation serving as anchors on each end. These two
dimensions are consistently produced across studies on human emotion using factor analysis
and correlational techniques (Posner et al., 2005).

The aim of the present study was to obtain evidence for the utility of this two-dimensional
approach using a brief self-report measure of affective states. The goal was to examine
differences in affective states between good and poor sleepers.

METHODS
Participants and Procedures

Data were collected from undergraduate students at Stanford University during the Fall of
2007 and Spring of 2008. A total of 296 participants completed a questionnaire packet as
part of course credit that included the two measures described below in addition to other
questionnaires used as part of other studies at the university. Ten participants did not provide
complete data on the PSQI and were excluded from the analyses because group membership
(good vs. poor sleeper) could not be determined. Demographic data were unavailable for 80
participants (28%) who completed the questionnaire. There were no significant differences
(p < .05) between these 80 participants and those who provided complete data on any of the
measures below so these participants were included in the main analyses. The study was
approved by the Institutional Review Board at Stanford University and all participants
provided written informed consent.

Measures
Pittsburgh Sleep Quality Index (PSQI)—The PSQI is a 19-item self-report measure of
sleep quality and sleep disturbances over the past month (Buysse et al., 1989). Each item is
scored on a 0 to 3 scale. Items are combined to yield seven component scores addressing
different sleep domains and the component scores are added to yield a global sleep quality
score. A total score > 5 represents clinically meaningful insomnia and was used in this study
as a cutoff to identify good (total score ≤ 5) and poor sleepers (total score > 5). The seven
component scores assess: subjective sleep quality, sleep latency, sleep duration, sleep
efficiency, sleep disturbance, use of sleep medication, and daytime dysfunction. Wake time
after sleep onset is not directly assessed by the PSQI.
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Self-Assessment Manikin (SAM)—The SAM is a 9-point pictorial scale that is a non-
verbal self-report measure of affective state using cartoon-like manikins (see Figure 1)
(Bradley and Lang, 1994). In the present study, two sets of manikins were used. In one set,
ratings for valence were scored from one (happy) to nine (sad). In the second set, ratings for
arousal were scored from one (calm) to nine (excited). Participants were asked to use the
two sets of SAM (valence and arousal) rating scales to assess current affective states
(daytime) and recall of affective state at bedtime the previous night (nighttime).

RESULTS
Participant Characteristics

No significant differences were found between good and poor sleepers on gender, ethnicity,
or age (see Table 1). As expected, the poor sleepers reported more sleep disturbance on the
sleep parameters derived from the PSQI as well as the subscales of the PSQI. A significantly
greater number of poor sleepers (40.7%) relative to good sleepers (4.3%) also met
quantitative criteria for insomnia (sleep latency > 30 minutes or sleep efficiency < 85%),
proposed by Lichstein and colleagues (2003) and Edinger and colleagues (2004). Moreover,
23.4% of poor sleepers reported these nocturnal symptoms (sleep latency > 30 minutes or
sleep efficiency < 85%) with daytime dysfunction (PSQI daytime dysfunction subscale score
≥ 2), consistent with criteria for an insomnia disorder (Edinger et al., 2004). In contrast,
none of the good sleepers met criteria for an insomnia disorder.

SAM Valence and Arousal
Differences between good and poor sleepers were tested using a series of one-way Analysis
of Variance (ANOVA) on daytime and nighttime SAM ratings. Significant differences were
found on daytime valence, F(1, 272) = 8.23, p < .005, nighttime valence, F(1, 283) = 7.70, p
< .01, and nighttime arousal, F(1, 283) = 5.05, p < .05. In each analysis, poor sleepers
reported higher scores (more negative valence, more arousal) relative to good sleepers (see
Table 1). No significant difference was found on daytime arousal.

SAM Ratings and PSQI Components
To examine the relationship between components of sleep quality and affective states, a
linear regression analysis was conducted for each of the four SAM rating as the dependent
variable. In each model, the seven PSQI component scores were entered as independent
variables. To examine evidence for discriminant validity, regression analyses were
conducted separately for each group.

Good sleepers—The regression model for daytime valence was significant (F = 2.32, df =
7, 126, p < .05) accounting for 11% of the variance. The PSQI components for sleep
medication use and daytime dysfunction were significant predictors (p < .05) of daytime
valence. The regression model for nighttime arousal was also significant (F = 2.38, df = 7,
129, p < .05) accounting for 11% of the variance. The PSQI component for sleep duration
was the only significant predictor (p < .05) of nighttime arousal. The models for daytime
arousal and nighttime valence were not statistically significant.

Poor Sleepers—The regression model for daytime valence was significant (F = 3.60, df =
7, 124, p < .005), accounting for 17% of the variance. The PSQI components for sleep
quality and sleep duration were significant predictors of daytime valence (p < .05). The
regression model for nighttime arousal was significant (F = 2.47, df = 7, 132, p < .05),
accounting for 12% of the variance. The PSQI components for sleep quality and sleep
disturbances were significant predictors (p < .05). The models for daytime arousal and
nighttime valence were not statistically significant.
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DISCUSSION
The present study examined a two-dimensional approach to assessing affective states using
the SAM. Compared to good sleepers, poor sleepers reported more negative affect and
arousal at night and more negative affect during the day. We found different predictors of
daytime valence ratings for good and poor sleepers. Among poor sleepers, lower sleep
quality and shorter sleep duration as derived from the PSQI were associated with more
negative daytime valence. Among good sleepers, more frequent use of sleep medication
(albeit a small percentage of users) and more frequent daytime dysfunction as derived from
the PSQI were associated with more negative daytime valence. Not surprisingly,
components related to nocturnal symptoms were associated with nighttime arousal for both
groups. These findings suggest that the SAM can be used to assess emotional states of
individuals with poor sleep quality. Good and poor sleepers differed on both valence and
arousal dimensions. Therefore, the SAM might clarify ambiguous sleep-related complaints
from insomnia patients such as feeling “tired but wired” that would be difficult to explain
using a single dimension. In the two-dimensional model, this affective state would be
characterized by elevations in both negative valence and arousal, similar to that found for
poor sleepers in this study. A recent study using visual analog scales taken four times per
day also found differences between good sleepers and people with insomnia across multiple
domains, including ratings of alert cognition, negative mood, positive mood, and sleepiness/
fatigue (Buysse et al., 2007). The simple non-verbal scales employed by the SAM could be
an alternative for capturing affective states across multiple time points, especially for non-
English speakers or those with cognitive impairments. It might also be used with other
standard instruments such as the PSAS, PANAS, POMS, or BDI to clarify the relationship
between affect state and depressive symptoms.

The different predictors of daytime valence ratings found for good and poor sleepers provide
some evidence of discriminant validity for the SAM. For poor sleepers, negative daytime
mood was predicted by nocturnal symptoms, which is consistent with the tendency of people
with insomnia to attribute daytime dysfunction to poor sleep (Harvey, 2002). In contrast, for
good sleepers, negative daytime mood was predicted by daytime symptoms (i.e., sleepiness,
anhedonia), and possibly carry over effects from sleep medications use. This is consistent
with a reduced focus on nighttime symptoms among good sleepers and suggests that good
sleepers might use different attributions and salient cues to rate their daytime valence.

These findings should be considered within the limitations of this study. An important
limitation is that the nighttime assessment was retrospective while the daytime assessment
was current. Therefore, causality cannot be determined and it is possible that other factors
such as underlying mood disorders, which were not assessed, were present. Also, no formal
screening of sleep disorders was administered, thus precluding characterization of specific
sleep disorders in this sample. Because sleep-related breathing disorders have a low
prevalence among adolescent and young adult students it is not likely that sleep apnea
contributed to the elevation in PSQI scores. However, we cannot rule out the possibility that
delayed sleep phase syndrome may have been present, as the poor sleepers reported a later
bedtime along with a longer sleep latency. Finally, this sample consisted of late adolescent
and young adult students which might limit the generalizability of the findings to
populations that are more heterogeneous with regards to age and other demographic
characteristics.

Despite these limitations, the two-dimensional approach could be a useful tool for the
assessment of affect states related to sleep disturbance. Given recent findings of changes in
brain metabolism within wake-promoting and emotion-regulating regions of the brain
(Nofzinger et al., 2004), future studies might consider using the SAM along with
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physiological measures. Such an approach might be useful in connecting the self-reported
affective state with physiological measures and improve the understanding of the
relationship between sleep-related complaints and nocturnal symptoms.
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Figure 1.
The Self-Assessment Manikin (SAM) adapted with permission from (Bradley and Lang,
1994). The first set of manikins (top row) consists of ratings for the valence dimension
(happy to sad). The second set of manikins (bottom row) consists of ratings for the arousal
dimension (excited to calm).
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Table 1

Participant Characteristics

Good Sleepers (n=143) Poor Sleepers (n=143) Total (n=286) p value

Gender (n, %) .095

    Male 41 (40.6%) 30 (28.6%) 71 (34.5%)

    Female 60 (59.4%) 75 (71.4%) 135 (65.5%)

Ethnicity (n, %) .206

    Caucasian 50 (49.5%) 46 (43.8%) 96 (46.6%)

    African American 5 (5.0%) 7 (6.7%) 12 (5.8%)

    Asian/Pacific Islander 12 (11.9%) 22 (21.0%) 34 (16.52%)

    Hispanic/Latino 17 (16.8%) 11 (10.5%) 28 (13.6%)

    Other 1 (1.0%) 5 (4.8%) 6 (2.9%)

    More than one race 16 (15.8%) 14 (13.3%) 30 (14.6%)

Age (Mean, SD) .238

    Years 19.49 (1.18) 19.30 (1.10) 19.39 (1.14)

PSQI Component scores

    Sleep Quality 0.76 (0.52) 1.55 (0.66) 1.16 (0.71) <.001

    Sleep Latency 0.56 (0.66) 1.42 (0.90) 0.99 (0.90) <.001

    Sleep Duration 0.39 (0.61) 1.02 (0.77) 0.70 (0.76) <.001

    Sleep Efficiency 0.04 (0.19) 0.37 (0.67) 0.20 (0.52) <.001

    Sleep Disturbances 1.00 (0.39) 1.29 (0.48) 1.14 (0.46) <.001

    Sleep Medication 0.06 (0.26) 0.35 (0.77) 0.20 (0.60) <.001

    Daytime Dysfunction 1.11 (0.69) 1.77 (0.81) 1.44 (0.82) <.001

    Total Global Score 3.87 (1.13) 7.75 (2.08) 5.81 (2.56) <.001

PSQI Sleep Parameters

    Sleep Onset Latency (minutes) 11.83 (7.76) 26.07 (33.29) 18.95 (25.16) .001

    Total Sleep Time (minutes) 451.27 (62.18) 390.70 (62.99) 421.20 (69.45) <.001

    Sleep Efficiency (%) 95.92 (5.83) 87.89 (10.06) 91.90 (9.14) <.001

    Time in Bed (minutes) 472.23 (69.40) 445.38 (64.51) 458.76 (68.21) <.001

    Evening Bedtime 00:55 1:20 1:08 .001

    Morning Risetime 8:48 8:46 8:47 .765

Insomnia Symptoms (n, %)

    Sleep Latency > 30 min 1 (0.7%) 31 (21.7%) 32 (11.2%) <.001

    Sleep Efficiency < 85% 5 (3.5%) 40 (28.0%) 45 (15.9%) <.001

    Sleep Latency > 30 min or Sleep Efficiency < 85% 6 (4.3%) 57 (40.7%) 63 (22.5%) <.001

    Insomnia Disorder 0 (0.0%) 33 (23.4%) 33 (11.7%) <.001

Group Comparisons on SAM (Mean, SD)

    Daytime Valence 3.68 (1.51) 4.19 (1.46) 3.93 (1.51) .004

    Daytime Arousal 4.00 (1.91) 3.90 (1.80) 3.95 (1.85) .649

    Nighttime Valence 3.93 (1.94) 4.62 (2.24) 4.27 (2.12) .006

    Nighttime Arousal 3.96 (2.26) 4.56 (2.29) 4.26 (2.29) .025

Note. Data for gender, ethnicity, and age were unavailable for 80 participants (42 good sleepers, 38 poor sleepers) and percentages are based on
available data. Chi-square tests were conducted for gender, ethnicity, and sleep measures derived form the PSQI. One-way ANOVAs were
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conducted for all other variables. Data for Insomnia Symptoms were derived from the PSQI. Insomnia Disorder = (Sleep latency > 30 min or Sleep
Efficiency < 85%) + daytime dysfunction (score of 2 or greater on the daytime dysfunction subscale of the PSQI). Daytime and nighttime arousal
recoded such that high numbers reflect greater arousal.
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