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Abstract
Objective—The Pittsburgh Sleep Quality Index (PSQI) is a widely used measure of subjective
sleep disturbance in clinical populations, including individuals with posttraumatic stress disorder
(PTSD). Although the severity of sleep disturbance is generally represented by a global symptom
score, recent factor analytic studies suggest that the PSQI is better characterized by a two- or
three-factor model than a one-factor model. This study examined the replicability of two- and
three-factor models of the PSQI, as well as the relationship between PSQI factors and health
outcomes, in a female sample with PTSD.

Methods—The PSQI was administered to 319 women with PTSD related to sexual or physical
assault. Confirmatory factor analyses tested the relative fit of one-, two-, and three-factor
solutions. Bivariate correlations were performed to examine the shared variance between PSQI
sleep factors and measures of PTSD, depression, anger, and physical symptoms.

Results—Confirmatory factor analyses supported a 3-factor model with Sleep Efficiency,
Perceived Sleep Quality, and Daily Disturbances as separate indices of sleep quality. The severity
of symptoms represented by the PSQI factors was positively associated with the severity of PTSD,
depression, and physical symptoms. However, these health outcomes correlated as much or more
with the global PSQI score as with PSQI factor scores.

Conclusions—These results support the multidimensional structure of the PSQI. Yet, the global
PSQI score has as much or more explanatory power as individual PSQI factors in predicting health
outcomes.
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1. Introduction
The Pittsburgh Sleep Quality Index (PSQI) [1] is considered an essential measure of sleep
and insomnia symptoms in treatment research, and it is a recommended assessment tool for
both epidemiological studies and studies that address the mechanisms of sleep disorders [2].
It was developed, in part, to provide a user-friendly and clinically-oriented measure of sleep
quality. The 18-items on the PSQI index seven clinically-formulated sleep domains: sleep
duration, sleep disturbance, sleep latency, daytime disturbance, habitual sleep efficiency,
sleep quality, and use of sleep medications. Scores on each of the seven PSQI subscales are
used to calculate a global score that ranges from 0 to 21. Global scores above 5 distinguish
poor sleepers from good sleepers with high sensitivity (90% to 99%) and specificity (84% to
87%) [1,3].

Despite broad use of the PSQI in clinical and research settings, relatively few studies
examine the factor structure of the instrument [4–7]. The few that have indicate that the
PSQI is better represented by two- or three-factor models than a single factor [4–7]. For
example, Cole et al. [4] examined the factor structure of the PSQI using a combination of
exploratory factor analysis and confirmatory factor analysis in a large sample of older
adults. Results suggested that the seven PSQI subscales are best represented by three latent
factors: Sleep Efficiency, Perceived Sleep Quality, and Daily Disturbances. The Sleep
Efficiency factor included the sleep duration and habitual sleep efficiency subscales of the
PSQI; the Perceived Sleep Quality factor included the sleep quality, sleep latency, and sleep
medication subscales of the PSQI; and the Daily Disturbances factor included the sleep
disturbance and daytime dysfunction subscales of the PSQI. Cole et al. [4] also found
marginal fit for a two-factor model that combined Perceived Sleep Quality and Daily
Disturbances into a single factor. These two- and three-factor models were later replicated
by Magee et al. [6] using exploratory and confirmatory factor analysis in a sample of
Australian adults. However, Magee et al. [6] argued for the two-factor model rather than the
three-factor model due to evidence of overlap between the Perceived Sleep Quality and
Daily Disturbances factors. The multidimensionality of the PSQI has also been supported by
principal component analysis [5,7]. For example, principal component analysis performed
by Kotronoulas et al. [5] supported a two-factor model of the PSQI in which Factor 1
included all of the PSQI component scores with the exception of sleep medication and
daytime dysfunction. Each of these studies suggests that a multidimensional PSQI scoring
system may be preferable to the traditional PSQI global score. However, the best
representation of the PSQI factor structure remains unclear. Structural models of the PSQI
need to be replicated and extended to a range of patient populations before they can be
broadly applied. It is also important to consider whether PSQI factor scores provide
incremental value beyond the PSQI global score. Clinicians and researchers who use the
PSQI as a screening instrument for sleep disorders and a tool for case conceptualization may
well wonder whether using a mulitifactorial scoring system will improve the PSQI’s
convergent or discriminant validity. However, the relationship between PSQI factor scores
and other mental and physical health outcomes has not been established.

The primary aim of the present study was to compare the relative fit of alternative two- and
three-factor PSQI structural models in data from a sample of individuals with posttraumatic
stress disorder (PTSD). Understanding the performance of the measure in a sample with
PTSD is important because of the high prevalence and wide variety of sleep problems in this
patient population. Of individuals diagnosed with PTSD in the general population, 44%
report difficulty initiating sleep, 91% report difficulty maintaining sleep, and 52% report
nightmares [8]. This represents a two- to five-fold increase in the rate of these sleep
complaints relative to healthy individuals [8]. Moreover, the concurrence of sleep disruption
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and PTSD predicts poor clinical outcomes [9,10]. Sleep disruptions in PTSD need to be
accurately characterized in order for basic research and clinical interventions to progress,
and the PSQI is often the primary measure of sleep in descriptive studies of PTSD [11,12]
and PTSD intervention trials [13,14].

The secondary aim of the present study was to evaluate the convergent and discriminant
validity of the best-fitting PSQI factor model. We accomplished this by comparing patterns
of association between observed PSQI factor scores and observed scores on measures of
PTSD, depression, anger, and physical symptoms. Given prior evidence that poor sleep
quality assessed with the PSQI is associated with increased negative affect (e.g., anxiety,
depression, anger) [15–17] and physical health concerns [16,18–20], we anticipated a
moderate to high degree of association between PSQI factor scores and external health
outcomes. We also expected to find evidence of discriminant associations between PSQI
factor scores and these outcomes. Specifically, based on evidence that sleep quality is more
predictive of negative affect and physical health than sleep quantity [16], we predicted that
mental and physical health outcomes would have a stronger correlation with the Perceived
Sleep Quality factor score than the Sleep Efficiency factor score.

Our third and final aim was to evaluate the incremental value of the PSQI factor scores in
relation to the global PSQI score. To accomplish this, we compared the patterns of
association between observed PSQI factor scores and observed scores on mental and
physical health indices to the pattern of association between the PSQI global score and the
same external symptom measures. We anticipated that some external symptoms would have
stronger correlations with certain PSQI factor scores than with the PSQI global score. More
specifically, because the Daily Disturbances factor includes a PSQI subscale with several
questions about physical health complaints, we expected scores on our external measure of
physical health complaints to have a stronger correlation with the Daily Disturbances factor
score than the PSQI global score.

2. Methods
2.1. Participants

Participants were 319 females enrolled in one of two clinical trials of trauma-focused
cognitive behavioral therapy that were conducted sequentially in the same location [21,22].
All participants were victims of sexual assault (86%) or physical assault (14%) and had a
current diagnosis of PTSD. Participants were at least three months post-trauma at the time of
assessment. About half of the participants (44%) met criteria for current major depressive
disorder at the time of initial assessment in addition to the diagnosis of PTSD. Exclusionary
criteria included history of substance dependence with active use within the last six months,
current substance abuse, medication instability, current abuse or stalking, current psychosis,
current suicidal intent or parasuicidal behavior, and illiteracy. Participants were diverse in
terms of age (range = 18 to 74, M = 33.68, SD = 11.27), years of education (range = 0–24,
M = 14.10, SD = 2.58), race (30% African American, 1% Asian American, 67% Caucasian,
1% Native American, and 2% other or mixed race), marital status (49% single, 22% married
or cohabitating, 26% separated or divorced, 2% widowed), and annual household income
(55% < $20,000, 30% $20,000–$50,000, 15% > $50,000). This research was approved by
local institutional review boards and followed appropriate procedures for informed consent.

2.2. Measures
The Pittsburgh Sleep Quality Index (PSQI) [1] was used to assess sleep disturbance over the
past month. The PSQI is an 18-item self-report questionnaire. The items produce seven
component scores which range from 0 (no difficulty) to 3 (severe difficulty): sleep duration,
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sleep disturbance, sleep latency, daytime disturbance, habitual sleep efficiency, sleep
quality, and use of sleep medications. The sum of these component scores yields a measure
of global sleep quality which ranges from 0 to 21. Reliability measures indicate that the
PSQI generally has acceptable internal consistency (α = .80 to .85) [1,3,23] and test-retest
reliability (r = .85 to .87) [1,3]. The PSQI also has acceptable concurrent validity; scores on
the PSQI are highly correlated with scores on other subjective measures of sleep quality (r
> .69) [23]. The PSQI and all other self-report symptom questionnaires were administered as
part of a baseline assessment battery prior to treatment initiation.

The Clinician Administered PTSD Scale (CAPS) [24] was used to confirm PTSD diagnosis
and measure PTSD symptom severity during the month prior to assessment. The CAPS is a
30-item, semi-structured, clinician-administered assessment of PTSD that is consistent with
the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) [25]. The frequency
and intensity of each of the 17 DSM-IV PTSD symptoms are rated on separate 0–4 point
scales. The severity of PTSD symptoms is indexed by the sum of the frequency and intensity
scores across items 1 through 17. Diagnosis of PTSD requires at least one re-experiencing
symptom, three avoidance symptoms, and two hyperarousal symptoms each with a
frequency score of 1 or greater and an intensity score of 2 or greater (i.e., 1–2 scoring rule)
[26]. The 1–2 scoring rule on the CAPS distinguishes individuals with a clinician-
administered diagnosis of PTSD from those without a PTSD diagnosis with high sensitivity
(74%) and specificity (84%) [27]. Reliability measures indicate that the CAPS has
acceptable internal consistency (α = .94) and test-retest reliability (r = .90 to .98) [24]. The
CAPS also has acceptable concurrent validity; scores on the CAPS are highly correlated
with scores on other PTSD assessments (r = .73 to .83) [28]. The CAPS was administered
during study screening.

The Beck Depression Inventory (BDI) was used to measure the severity of depressive
symptoms. The BDI-I [29] was administered to participants in the first clinical trial (n =
169) and the BDI-II [30] was administered to participants in the second clinical trial (n =
147). The BDI-II reflects changes to the diagnostic criteria for depression in the fourth
revision of the Diagnostic and Statistical Manual of Mental Disorders [25]. Specifically,
BDI items assessing body image, hypochondria, and difficulty working were replaced, and
most of the other items were reworded. Both the BDI-I and the BDI-II are 21-item self-
report questionnaires. Scores on both measures range from 0 to 63. Reliability measures
indicate that the BDI-I and BDI-II have acceptable internal consistency (BDI-I α = .86;
BDI-II α = .91) and test-retest reliability (BDI-I r = .48 to .86, BDI-II r = .93) [30,31]. The
BDI also has acceptable concurrent validity; scores on the BDI are highly correlated with
scores on other subjective measures of depression (BDI-I r = .55 to .96, BDI-II r = .71)
[30,31]. The coefficient of correlation between scores on the BDI-I and BDI-II is .93 [32].
Therefore, we chose to examine BDI scores across the combined study sample (using BDI-I
scores from the sample in the first clinical trial and BDI-II scores from the sample in the
second clinical trial) rather than performing separate analyses for the BDI-I and BDI-II.

The Trait Anger scale of the State-Trait Anger Expression Inventory (STAXI) [33] was used
to assess the propensity to experience and express anger. The Trait Anger scale includes 10-
items, and composite scores range from 10 to 40. Scores of 22 or higher indicate high
propensity to express anger (75th percentile or above in females). Reliability measures
indicate that the Trait Anger scale has high internal consistency (α = .82) [34]. The Trait
Anger scale also has acceptable concurrent validity; scores on the Trait Anger scale are
moderately correlated with scores on other subjective measures of hostility (r = .27 to .73)
[34].
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The Pennebaker Inventory of Limbic Languidness (PILL) was used to measure the severity
of physical symptoms [35]. The PILL is a 54-item self-report Likert scale questionnaire that
assesses the frequency of a broad range of common physical sensations (e.g., racing heart,
headache, soreness). Scores range from 0 to 216. Reliability measures indicate that the PILL
has acceptable internal consistency (α = .91) and test-retest reliability (r = .83) [35]. The
PILL also has acceptable concurrent validity; scores on the PILL are moderately correlated
with scores on other subjective measures of physical symptoms (r = .48) [35].

2.3. Statistical analyses
2.3.1. Confirmatory factor analysis—Replicating the series of confirmatory factor
analyses performed by Cole et al. [4] and Magee et al. [6], we specified one-factor, two-
factor, and three-factor models to compare competing representations of the structure of
subscales on the PSQI. The use of subscale scores rather than item-level data is consistent
with previous factor analyses of this measure [4–7]. In the one-factor model all seven PSQI
subscales were loaded onto a single latent variable. In the two-factor model the PSQI
subscales for sleep duration and habitual sleep efficiency were loaded onto the latent
variable Sleep Efficiency; the PSQI subscales for sleep disturbance, sleep latency, daytime
disturbance, sleep quality, and use of sleep medications were loaded onto the latent variable
Perceived Sleep Quality. The latent variable Perceived Sleep Quality was subdivided into
two latent factors in the three-factor model: Perceived Sleep Quality and Daily Disturbances.
Thus, in the three-factor model, PSQI subscales for sleep duration and habitual sleep
efficiency were loaded onto the latent variable Sleep Efficiency; the PSQI subscales for
sleep quality, sleep latency, and sleep medications were loaded onto the latent variable
Perceived Sleep Quality; and the PSQI subscales for sleep disturbances and daytime
dysfunction were loaded onto the latent variable Daily Disturbances. T-tests were performed
to evaluate the difference in the magnitude of associations between pairs of correlations in
the three-factor model [36]. For example, we examined whether the strength of the
correlation between Sleep Efficiency and Perceived Sleep Quality was statistically different
from the strength of the correlation between Sleep Efficiency and Daily Disturbances.

We also tested the fit of an alternative two-factor model presented by Kotronoulas et al. [5].
In the Kotronoulas et al. two-factor model, the PSQI subscales for subjective sleep quality,
sleep latency, sleep duration, habitual sleep efficiency, and sleep disturbances loaded onto
Factor 1; the PSQI subscales for use of sleep medications and daytime dysfunction loaded
onto Factor 2 [5]. We considered testing the fit of an alternative three-factor model
presented by Aloba et al. [7]. However, this model was ultimately omitted from
confirmatory analyses because its factors were not well differentiated; several of the PSQI
subscales loading highly (> .40) onto more than one factor in the principal component
analysis [7]. This limited interpretation of the factors and our ability to compare Aloba et
al.’s three-factor model to the other models tested here.

Confirmatory factor analyses were performed using Mplus statistical modeling software,
version 5.1 [37]. The PSQI subscale scores were treated as ordinal measures. Confirmatory
factor analyses with the PSQI subscale scores used the mean and variance-adjusted weighted
least squares (WLSMV) estimator. A built-in four-step procedure was used to model partial
missing data for 21 (7%) of the study participants. Measurement error for all indicators was
assumed to be uncorrelated, and correlations were permitted between latent variables. All p-
values reported for t-statistics are two-tailed.

Goodness of fit was evaluated using absolute fit (χ2), root mean square error of
approximation (RMSEA), weighted root mean residual (WRMR), comparative fit index
(CFI), and Tucker-Lewis Index (TLI). The following criteria defined adequate model fit:
ratio of χ2 to df < 3, RMSEA < .06, WRMR < .90, CFI ≥ .95, and TLI ≥ .96 [38]. In
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addition, nested chi-square difference tests were performed to statistically compare the fit of
the one-, two-, and three-factor solutions for the PSQI.

2.3.2. Correlation analyses—To address study aims two and three, bivariate correlation
analyses were performed to assess the amount of shared variance between observed scores
on the PSQI and observed scores on the CAPS, BDI, STAXI Trait Anger scale, and PILL.
Observed scores for the PSQI were derived from the best-fitting factor model suggested by
the confirmatory factor analysis results. Specifically, the sum of the PSQI subscale scores
for sleep duration and habitual sleep efficiency composed the Sleep Efficiency observed
score; the sum of PSQI subscale scores for sleep quality, sleep latency, and sleep
medications composed the Perceived Sleep Quality observed score; and the sum of PSQI
subscale scores for sleep disturbances and daytime dysfunction composed the Daily
Disturbances observed score. The sum of all of the PSQI subscale scores composed the
standard PSQI global score. Total scores were used for the CAPS, BDI, STAXI Trait Anger
scale, and PILL.

Fisher’s z-tests for independent samples were used to determine whether some PSQI factor
scores accounted for more shared variance in mental and physical health outcomes than
other PSQI factor scores. Fisher’s z-tests were also used to determine whether PSQI factor
scores accounted for more shared variance in mental and physical health outcomes than the
PSQI global score. All p-values reported for z-statistics are two-tailed.

3. Results
3.1. Sample characteristics

A t-test indicated that PSQI scores did not differ significantly between samples in the two
intervention trials included in study analyses, t(288)= 0.89, p = .38. Therefore, data were
pooled across samples for all analyses. As expected, most participants (85%) reported poor
sleep quality (PSQI scores > 5). Table 1 presents mean scores on the PSQI, CAPS, BDI,
STAXI Trait Anger scale, and PILL for the combined sample. Regular use of sleep
medications (scores of 2 or 3 on the PSQI sleep medication subscale) was reported by 27%
of study participants.

3.2. Confirmatory factor analysis
Table 2 presents goodness-of-fit statistics and chi-square difference tests for the one-, two-,
and three-factor models of the PSQI. Goodness-of-fit statistics indicated that the one-factor
model and Kotronoulas et al.’s [5] two-factor model provided poor fit to the PSQI data.
Goodness-of-fit statistics were acceptable for two out of five goodness-of-fit indices (i.e.,
WRMR, CFI) for the two-factor model advocated by Magee et al. [6]. In contrast, all
goodness-of-fit statistics with the exception of RMSEA (marginal at .07) indicated that the
three-factor model provided acceptable fit to the PSQI data. Furthermore, chi-square
difference tests indicated that the three-factor model provided a significantly better fit to the
PSQI data than either of the two-factor models. Standardized parameter estimates for the
best-fitting three-factor model are presented in Figure 1. All freely estimated standardized
parameters were statistically significant (p < .05).

T-tests comparing the magnitude of the correlations between latent PSQI factors indicated
that the association between Sleep Efficiency and Perceived Sleep Quality (r = .77) was
greater in magnitude than the association between Sleep Efficiency and Daily Disturbances
(r = .46), t(316) = 16.22, p < .001. In addition, the association between Daily Disturbances
and Perceived Sleep Quality (r = .82) was greater in magnitude than the association between
Daily Disturbances and Sleep Efficiency (r = .46), t(316) = 18.45, p < .001. The magnitude
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of the association between Perceived Sleep Quality and Sleep Efficiency (r = .77) did not
differ significantly from the magnitude of the association between Perceived Sleep Quality
and Daily Disturbances (r = .82), t(316) = 1.94, p = .06.

3.3. Correlation analyses
Table 3 presents correlation coefficients between assessment instruments. The first set of
Fisher’s z-tests indicated that some PSQI factor scores accounted for more shared variance
in mental and physical health outcomes than other PSQI factor scores. Specifically, the
magnitude of the correlation between the Daily Disturbance and BDI scores (r = .47) was
significantly larger than the magnitude of the correlation between the Perceived Sleep
Quality and BDI scores (r = .34), z = 1.95, p = .05, and the Sleep Efficiency and BDI scores
(r = .22), z = 3.44, p = .001. Similarly, the magnitude of the correlation between the Daily
Disturbance and PILL scores (r = .53) was significantly larger than the magnitude of the
correlation between the Perceived Sleep Quality and PILL scores (r = .34), z = 3.00, p = .
003, and the Sleep Efficiency and PILL scores (r = .20), z = 4.80, p < .001. Notably, all of
the PSQI factor scores accounted for more shared variance in the CAPS, BDI, and PILL
than the STAXI (p < .05 for all contrasts). Furthermore, the Sleep Efficiency score
accounted for more shared variance in the CAPS (r = .36) than the PILL (r = .20), z = 2.09,
p = .04, while the Daily Disturbances score accounted for more shared variance in the PILL
(r = .53) than the CAPS (r = .37), z = 2.50, p = .01. All other contrasts failed to reach the
threshold for statistical significance (p > .05)

The second set of Fisher’s z-tests indicated that the PSQI global score accounted for as
much or more variance in external measures of health as the PSQI factor scores.
Specifically, the magnitude of the correlations between the global PSQI score and scores on
the CAPS, BDI, STAXI, and PILL were generally statistically equivalent to the magnitudes
of the correlations between the PSQI factors scores and scores on the same mental and
physical health indices (p > .05). There were two exceptions. Specifically, the magnitude of
the correlation between the global PSQI and BDI scores (r = .41) was significantly larger
than the magnitude of the correlation between the Sleep Efficiency and BDI scores (r = .22),
z = 2.52, p = .01. Likewise, the magnitude of the correlation between the global PSQI and
PILL scores (r = .43) was significantly larger than the magnitude of the correlation between
the Sleep Efficiency and PILL scores (r = .20); z = 3.05, p = .002. Finally, as with the PSQI
factor scores, the PSQI global score accounted for more shared variance in the CAPS, BDI,
and PILL than the STAXI (p < .05 for all contrasts). All other contrasts failed to reach the
threshold for statistical significance (p > .05)

4. Discussion
The present study compared the relative fit of one-, two-, and three-factor measurement
models of the PSQI. It also examined the convergent and discriminant validity of each PSQI
factor score and the PSQI global score in relation to measures of PTSD, depression, anger,
and physical symptoms. The results provide additional evidence that sleep characteristics
assessed by the PSQI are best-represented by three latent factors: Sleep Efficiency,
Perceived Sleep Quality, and Daily Disturbances [4]. This replicates and extends the three-
factor model from Cole et al.’s [4] sample of older adults with generally good sleep quality
to a treatment-seeking female sample with PTSD and generally poor sleep quality. In
addition, the two-factor model advocated by Magee et al. [6] provided marginal fit to the
PSQI data in this sample. In contrast, the PSQI was not well represented by a one-factor
model or the two-factor model proposed by Kotronoulas et al. [5].

While the three-factor model provided adequate fit to sleep characteristics assessed by the
PSQI, much of the variance in the sleep medication indicator could not be accounted for by
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the latent variable Perceived Sleep Quality. Nor could Daily Disturbances account for most
of the variance in daytime dysfunction. This suggests that sleep medication and daytime
dysfunction may not be the best indicators of their purported constructs, Perceived Sleep
Quality and Daily Disturbances, respectively. The sleep medication subscale of the PSQI
may be particularly limited as an indicator of latent sleep constructs. Though this subscale
score has a moderate correlation with the global PSQI score (r = .62) [1], it was a poor
indicator of latent sleep constructs in previous factor analyses of the PSQI [4,6] and two
factor analyses that pooled sleep items across multiple self-report instruments [39,40]. Sleep
medication use may be a poor indicator of latent sleep constructs due to the variety of
applications for sleep medications (e.g., problems with daytime functioning, long sleep
latency, interrupted sleep). Furthermore, many individuals with significant sleep problems
avoid sleep medications due to side effects or the availability of behavioral treatment
options.

These results also indicate that the Sleep Efficiency and Daily Disturbances factors are both
strongly correlated with the Perceived Sleep Quality factor. The strong degree of association
between PSQI factors is consistent with factor analytic results from other study samples
[4,6]. The lack of factor independence, coupled with inconsistent factor analytic results
between studies [4–7], suggests that the PSQI may be limited as a measure of latent sleep
constructs. This may be due, in part, to the low number of PSQI indicators (i.e., two to three)
per factor. Notably, two-factor solutions were derived in factor analyses that pooled sleep
items across multiple self-report instruments [39–40]. The PROMIS (Patient Reported
Outcomes Information System) sleep inventory validated by Buysse et al. had 16 to 27
observed indicators per latent factor [39]. The index used by Koffel and Watson had six to
13 indicators per latent factor [40]. Furthermore, these conglomerate sleep indices were both
well-characterized by a factor representing sleep disturbance (i.e., Sleep Disturbance in
Buysse et al.’s model, Insomnia in Koffel and Watson’s model), and by a factor representing
sleep-related daytime impairment (i.e., Sleep Related Impairment in Buysse et al.’s model;
Lassitude in Koffel and Watson’s model). Measures of sleep that have more than seven
observed indicators may be better equipped than the PSQI to accurately and consistently
represent latent sleep constructs.

Correlation analyses indicated that individuals with poor sleep quality tended to have more
severe PTSD symptoms, depressive symptoms, and physical health concerns. This was
consistent with our expectations. In contrast, scores on the PSQI were not significantly
associated with Trait Anger on the STAXI. Furthermore, correlations between PSQI scores
and scores on the CAPS, BDI, and PILL were significantly larger in magnitude than
correlations between PSQI scores and the STAXI. Trait Anger on the STAXI has been
associated with sleep disruption in previous studies with nonclinical samples [15,17]. The
lack of significant association between Trait Anger and sleep quality in the present study
may reflect differences between combined-gender nonclinical samples with relatively good
sleep quality and treatment-seeking female samples with PTSD and poor sleep quality.

There was limited support for the hypothesis that some PSQI factor scores would account
for more variance in mental and physical health outcomes than other PSQI factor scores.
Specifically, z-tests indicated that Daily Disturbances accounted for more shared variance in
BDI and PILL scores than what could be accounted for by either Sleep Efficiency or
Perceived Sleep Quality. This may reflect overlap between symptoms assessed by the Daily
Disturbance factor (i.e., trouble performing daytime activities and interruptions in sleep due
to physical or psychological symptoms) and those assessed by the BDI and PILL. However,
in contrast to our hypothesis, Perceived Sleep Quality did not account for more shared
variance in external health measures than Sleep Efficiency.
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We did not find evidence to support the hypothesis that PSQI factor scores would provide
superior discriminant validity compared to the global PSQI score. In fact, the magnitude of
the correlations between the global PSQI score and other health indices was always as large
or larger than the magnitude of the correlations between the PSQI factor scores and other
health indices. In short, the global PSQI score was at least as good as any of the three
individual PSQI factor scores at predicting health outcomes. This result suggests that a
three-factor PSQI scoring system may have little incremental value to researchers and
clinicians who currently use the PSQI global score to inform case conceptualization and
predict coincident health outcomes.

There are a number of limitations to this study. In particular, we cannot rule out the
possibility that PSQI factors may offer incremental improvement in discriminant validity for
measures of mental and physical health other than those included in the present study.
Furthermore, while we believe it was appropriate to test measurement models of the PSQI in
a sample with PTSD because PTSD is associated with severe and varied forms of sleep
disturbance, the results presented here may not generalize to other populations. Finally, we
could not perform structural equation modeling to examine the PSQI factors in relation to
other health indices because the model would be underidentified.

As noted above, the PSQI is one of the most commonly used assessments of sleep quality,
and it is considered essential in studies of treatment outcome [2]. Therefore, changes to the
scoring structure of the PSQI would have broad implications. While the results of the
present factor analysis suggest that a three-factor model of the PSQI provides relatively
better fit than one- or two-factor solutions, the utility of the three-factor model is dubious.
The correlational analyses presented here indicate that the PSQI global score is as good or
better as any of the PSQI factor scores at accounting for shared variance with measures of
PTSD, depression, and physical symptoms. Thus, a three-factor scoring model may not add
predictive value over the PSQI global score. This, as well as practical barriers to scoring and
interpreting three individual PSQI factor scores, do little to recommend the three-factor
PSQI scoring system proposed by Cole et al. [4] for general use. Clinicians and researchers
using the PSQI may wish to continue using the global score rather than the three-factor
scoring system if their primary aim is to identify clinically significant sleep disturbance or
predict the severity of negative affect and health symptoms in a psychiatric sample.
Nonetheless, future studies that examine the relationship between PSQI factor scores and
clinical outcomes in other samples are warranted and may demonstrate the value of a three-
factor PSQI scoring system. In addition, if a three-factor model accurately represents latent
sleep constructs, it should be possible to identify factors representing Sleep Efficiency,
Perceived Sleep Quality, and Daily Dysfunction with other measures. Ultimately, emerging
assessments of sleep quality, such as the PROMIS sleep inventory [39], may provide an
alternative to the PSQI that is both clinically and psychometrically valid, and more
straightforward to score and interpret.
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Figure 1.
Factor structure of sleep characteristics assessed with the Pittsburgh Sleep Quality Index.
Ovals represent latent variables, rectangles represent observed indicators, and circles
represent the variance that is unique to each indicator.
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Table 1

Mean Scores on Assessment Instruments

Measure Mean SD N

PSQI Sleep Efficiency 2.83 2.05 301

PSQI Perceived Sleep Quality 4.75 2.12 306

PSQI Daily Disturbances 3.68 1.13 303

PSQI Global Score 11.26 4.08 290

CAPS 72.90 18.88 314

BDI 24.90 10.36 316

STAXI Trait Anger 20.25 5.96 312

PILL 130.90 33.70 312

BDI, Beck Depression Inventory; CAPS, Clinician Administered PTSD Scale; PILL, Pennebaker Inventory of Limbic Languidness; PSQI,
Pittsburgh Sleep Quality Index; STAXI, State-Trait Anger Expression Index.
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