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INTRODUCTION TO THE SECTION

Fatigue is a major symptom associated with rheumatologic diseases such as systemic lupus
erythematosis and rheumatoid arthritis and may be a direct manifestation of disease activity,
but such fatigue may also be related to sleep disturbances (1, 2). Indeed, sleep disturbances
are common in a variety of rheumatologic diseases (3-5). Such disturbed sleep may be due
to pain, depression, lack of exercise, or corticosteroid usage (6-8). Sleep quality may also be
impaired by comorbid sleep disorders, such as obstructive sleep apnea or restless leg
syndrome, the prevalences of which are reported to be high in rheumatologic populations
(9-12). Sleep disturbances may, in turn, impact functional disability, lower pain thresholds,
or impair immune function and thus contribute to rheumatologic-associated morbidities (13—
15). Sleep disturbances in fibromyalgia and rheumatoid arthritis have received relatively
more attention than in other rheumatologic diseases, but even in fibromyalgia and
rheumatoid arthritis, there are many unanswered questions related to the causes and
outcomes of sleep disturbances (3).

The study of sleep disturbances can be onerous because gold standard direct tests, such as
polysomnography and multiple sleep latency testing, are both expensive and require
considerable commitment of time from research subjects. Laboratory-based sleep studies
may present an additional challenge in rheumatologic populations in whom mobility
restriction and pain may significantly increase subject burden. Thus, there is strong impetus
for utilizing patient-reported measures in assessing sleep and sleep-related outcomes in
rheumatologic diseases.

Four patient-reported measures are discussed in this section, each of which captures a
different sleep-related domain and has been extensively utilized in a variety of populations:
[1] the Epworth Sleepiness Scale, which assesses daytime sleepiness, [2] the Functional
Outcome of Sleep Questionnaire, which assesses sleep-related quality of life, [3] the
Insomnia Severity Index, which measures the subjective symptoms and consequences of
difficulties initiating and maintaining sleep, and [4] the Pittsburgh Sleep Quality Index,
which assesses perceived sleep quality more generally. Please note that the Medical
Outcomes Study Sleep Scale, a global measure of sleep quality and sleep-related outcomes,
is discussed separately in this issue of Arthritis Care & Research, within the section on
fibromyalgia. None of the scales reviewed here was developed specifically for
rheumatologic or musculoskeletal conditions and, indeed, each has relied heavily for
validation on populations with primary sleep disorders. To varying extents, as discussed
below, each of these measures has been used in rheumatologic populations. Nonetheless,
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clinicians and researchers must carefully consider their objectives and the appropriateness of
their populations in selecting a sleep questionnaire to meet their needs.

|. EPWORTH SLEEPINESS SCALE (ESS)

A. Descriptive
a. Purpose—To measure daytime sleepiness (16).

b. Content—The ESS is intended to measure the single factor of “somnoficity.” The
instrument asks subjects to rate, “in recent times”, how likely they would be to “doze off or
fall asleep” in eight different common situations of daily living, such as “sitting and
reading” or “watching TV.” The ESS asks respondents to “try to work out how they would
have affected you” even if they have not done a given activity recently.

c. Number of items—38 items

d. Response options/scale—Questionnaire has a 4-point Likert response format (0=
would never doze, 1= slight chance of dozing, 2= moderate chance of dozing, 3= high
chance of dozing).

e. Recall period for items—*"*Recent times.” Further specificity is not provided.
f. Endorsements—No.

g. Examples of use—The ESS has been used frequently in studies of obstructive sleep
apnea (OSA), but has also been applied to study sleepiness related to Parkinson's disease
(17), multiple sclerosis (18), asthma (19), gastroesphogeal reflux (20), and multiple other
chronic diseases. Its usage in the rheumatologic literature has been more limited than in
primary sleep disorders, but it has been applied in examining the effects of chronic pain on
sleepiness (21, 22).

B. Practical Application

a. How to obtain—Survey instrument is available in the original validating publication
(16), and is also available at http://epworthsleepinessscale.com. An annual license fee may
be applicable if usage is “deemed commercial in nature.” Permission to use can be obtained
from the Murray W. Johns, PhD, who can be contacted through the above website or at:
Epworth Sleep Centre, Melbourne, Victoria, Australia. mjohns@optalert.com

b. Method of administration—Written survey instrument.

c. Scoring—The 8 Likert response items are summed to calculate total score.

d. Score interpretation—Score range=0-24, with higher scores indicating greater
daytime sleepiness. Scores =11 are generally considered to be abnormal, or positive for
excessive daytime sleepiness (EDS). This criteria for EDS was based on a mean score of 4.5
+ 2.8 SD among 72 healthy Australian workers (23).

e. Respondent burden—2-3 minutes.

f. Administration burden—Time to score is <1 minute.

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2013 July 15.
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g. Translations/adaptations—The ESS has been translated and validated in multiple
languages, including Spanish, German, Mandarin Chinese, Turkish, and Greek (24-28).

C. Psychometric information

a. Method of development—The eight situations assessed for likelihood of falling
asleep were selected based on earlier research regarding low-stimulating environments that
were likely to be soporific (29).

b. Acceptability—Item-response rates are reported to be high, with Johns et al. reporting
less than 1% of surveys having missing data (23). In a recent study, score distributions were
reasonably normal among community-dwelling U.S. adults, with mean=8.2, SD=3.9 (30).

c. Reliability—Adequate internal consistency with Cronbach's a ranging from 0.74 to 0.88
(31, 32). Test-retest reliability was reported to be high based on testing separated in time by
5 months in healthy subjects (r = 0.82, p < 0.001) (31). In subjects with OSA, with testing
separated by an average of 71 days, r= 0.73 (p<0.001) (33).

d. Validity—Concurrent validity of the ESS has been assessed as its correlation with mean
sleep latency (MSL) on multiple sleep latency test (MSLT), in which subjects are asked to
take a series of brief naps over the course of several hours. In such studies, the ESS showed
correlations, in the expected directions, of between 0.30 and 0.37 (34, 35). Although this
correlation is not exceptionally high, the validity of the ESS has also been argued based on
evidence that it predicts, better than MSLT, the presence of narcolepsy, a condition which is
by definition associated with excessive daytime somnolence (36). The validity of the ESS
has also been established based on its association with the respiratory disturbance index
among OSA patients, and its responsiveness to treatment in OSA (16, 31).

e. Ability to detect change—Based on results from clinical trials, the ESS is sensitive to
change, with therapies thought to reduce sleepiness showing improvements in ESS (17, 18,
37). Minimally clinical important differences are not reported.

D. Discussion

The ESS is one of the most widely used measures, both clinically and in research, in sleep
medicine, with the original validation article having been referenced more than 3000 times
in peer-reviewed publications. Its attractiveness is based in part on its ease of administration
as well as the simplicity of the concept it is measuring, daytime sleepiness. Although the
MSLT is considered by many to be the gold-standard for measuring sleepiness (34), it is
often not practical for research or clinical purposes. By specifically asking about the
likelihood of falling asleep in various situations, rather than the effects of sleepiness on daily
activities, the ESS may hold some theoretical advantages in distinguishing fatigue from
sleepiness, where fatigue is defined as a subjective lack of physical or mental energy to
carry out desired activities (38). This may be important in rheumatologic diseases which
might be expected to cause significant fatigue independent of sleepiness, although the
application of the ESS to rheumatologic conditions has been relatively limited, and
validation of this distinction has not been established. An additional caution is that the ESS
cannot distinguish between sleepiness as a result of disturbed sleep or resulting from other
causes, such as medication effects.

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2013 July 15.
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Il. FUNCTIONAL OUTCOMES OF SLEEP QUESTIONNAIRE (FOSQ)

A. Descriptive

a. Purpose—To assess the impact of excessive sleepiness on functional outcomes relevant
to daily behaviors and sleep-related quality of life (39).

b. Content—The instrument asks subjects if they have had difficulty performing specific
activities because of “being sleepy or tired.” It provides instructions to respondents
informing them that the words “sleepy” and “tired” mean “the feeling that you can't keep
your eyes open, your head is droopy, that you want to “nod off', or that you feel the urge to
take a nap. These words do not refer to the tired or fatigued feeling you may have after you
have exercised.”

In 30 items, it then assesses difficulty, due to sleepiness, in performing activities of daily
living and recreational activities, which are categorized into the following five sub-scales:
[1] activity level (9 items) [2] vigilance (7 items) [3] intimacy and sexual relationships (4
items) [4] general productivity (8 items) and [5] social outcomes (2 items). A shorter 10-
item version, the FOSQ-10, was published in 2009, using selected items from each sub-
scale, and providing the same definition of sleepy and tired (40). Items for FOSQ-10 are
distributed among the same subscales as follows: [1] activity level (3 items) [2] vigilance (3
items) [3] intimacy and sexual relationships (1 item) [4] general productivity (2 items), and
[5] social outcomes (1 item). However, the authors recommend that only the total score for
the FOSQ-10 be utilized, rather than individual subscales, because of the limited number of
items in each subscale for the FOSQ-10.

c. Number of items—30 items in the original FOSQ, the FOSQ-30, and 10 items in the
FOSQ-10.

d. Response options/scale—Questionnaire has a 4-point Likert response format (e.g.
1= extreme difficulty, 2= moderate difficulty, 3= a little difficulty, 4= no difficulty). A
response alternative is also available for respondents to indicate that they do not engage in
the activity for reasons other than being sleepy or tired.

e. Recall period for items—Not specified. Question stems imply current difficulty.
f. Endorsements—No.

g. Examples of use—The FOSQ-30 has been used to assess response to therapies in
randomized clinical trials (37, 41, 42) or prospective cohort studies (43) and to assess the
impact of known or suspected sleep disturbances on daytime function (44-48). For example,
Burke and colleagues report that although opiod-dependent individuals reported significant
sleep disturbance, such sleep disturbance did not appear to affect daily functioning as
assessed by the FOSQ (45). The FOSQ has been applied to a limited extent in populations
with rheumatologic disease (49, 50). The FOSQ is frequently used as a measure of sleep-
specific health-related quality of sleep (HRQoL).

B. Practical Application

a. How to obtain—Auvailable from the authors. Permission for use is required. Contact
Terri E. Weaver, PhD, RN, University of Illinois at Chicago University of Illinois at
Chicago, 845 South Damen Avenue MC 802, Chicago, IL 60612. teweaver@uic.edu

b. Method of administration—Self-administered written questionnaire.

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2013 July 15.
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c. Scoring—~For both the FOSQ-30 and FOSQ-10, an average score is calculated for each
sub-scale and the five sub-scales are totaled to produce a total score. Missing responses, and
responses from activities in which respondent does not participate regularly “for reasons
other than being sleepy or tired,” are not included in score calculation (i.e. not included in
calculation of average value for sub-scales). Therefore, missing responses do not necessarily
prevent score calculation. Subscale scores for both the FOSQ-10 and FOSQ-30 range from
1-4 with total scores ranging from 5-20.

d. Score interpretation—Score range=5-20 points, with higher scores indicating better
functional status.

e. Respondent burden—FOSQ is written at a fifth-grade reading level. Time to
complete the FOSQ-30 is reported to be 15 minutes (39). Time to complete the FOSQ-10 is
not reported. Although the FOSQ-10 has 1/3 the number of questions, it may take longer
than 1/3 of the time of the FOSQ-30 to administer, given that the length of instructions
related to defining sleepy and tired are unchanged.

f. Administration burden—Time to score not reported but is estimated here to be
approximately 3-5 minutes if done by hand.

g. Translations/adaptations—The FOSQ-30 has been translated and validated, in peer-
reviewed publications, in multiple languages including Spanish, German, Turkish, and
Norwegian (51-55). Multiple other translated versions of the FOSQ-30, although not
specifically validated in peer-reviewed publications, are also available from the authors.

C. Psychometric information

a. Method of development—Based on Granger's model of disability, 74 items were
originally identified and tested in three distinct cohorts, consisting largely of participants
with either confirmed sleep apnea or those referred to sleep disorders clinics. 44 items were
then eliminated because: (1) a high level of agreement between questions about degree of
difficulty and frequency of symptoms lead to elimination of questions about frequency of
symptoms, (2) certain items reduced the reliability (Cronbach's a) of the subscales and were
therefore eliminated, and (3) items which did not meet loading criterion of >0.40 were
eliminated.

b. Acceptability—Information on number of missing items was not reported in original
FOSQ development, although a given respondent's total score and sub-scale scores are not
invalidated by missing items. Scores may cluster toward the high-end of the 5-20 FOSQ
range, especially in populations selected from the community or without sleep complaints.
Among older community-dwelling adults, Gooneratne and colleagues report that the mean
FOSQ total score was 19.29 with SD=0.67 among subjects without EDS (based on ESS
scores) and was 17.91 with SD=2.00 among subjects with EDS (56). Non-response may be a
problem for questions related to intimacy and sexual activity, as a majority of respondents in
that study did not answer these questions (56).

c. Reliability—Weaver and colleagues report, in their original development paper, a high
internal consistency with Cronbach's a=0.95 for the 30-item FOSQ), after elimination of
items which reduced the Cronbach's a (39). The Cronbach's a of the FOSQ-10 was 0.87
(40). Test-retest reliability for the FOSQ-30 was high, based on testing separated by one
week without interval intervention (r=0.90).

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2013 July 15.
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d. Validity—Concurrent validity of the FOSQ-30 was established based on moderate
correlation with (1) the Sickness Impact Profile (SIP), a general (not disease-specific)
measure of functional status outcomes and (2) the SF-36. FOSQ subscales generally
correlating more highly with related SIP and SF-36 subscales and less with unrelated SIP
and SF-36 subscales. Discriminant validity was established based on differences in scores
between respondents seeking evaluation for sleep disorders and individuals without sleep
complaints (t-test = —5.88, p<0.001) (39).

The FOSQ-10 total score was robustly associated with the FOSQ-30 total score, (r=0.96;
P<0.0001), explaining 92% of the variance of the longer version. The subscales of the
FOSQ-10 and FOSQ-30 were also highly correlated, with Pearson r=0.83-0.97 (P<0.0001
for all) (40). Scores on the FOSQ-10 were also significantly lower in untreated sleep apnea
patients (mean = 12.48 + 3.23) as compared to controls without sleep disorders (mean =
17.81 + 3.10) (p<0.0001), suggesting discriminant validity.

e. Ability to detect change—Sensitivity to change has been demonstrated in clinical
trials showing improvements in FOSQ-30 resulting from therapies such as modafinil or
positive airway pressure therapy (37, 42). The FOSQ-10 has also shown improvements
resulting from positive airway pressure therapy in patients with sleep apnea (40). Minimally
clinical important differences are not reported.

D. Discussion

The FOSQ is a widely used measure of functional status resulting from sleepiness and has
been effectively employed as a measure of sleep-related HRQoL. It has been applied most
often in the context of primary sleep disorders, sleep apnea in particular, but it is not specific
for any particular disease. As with the ESS, the FOSQ cannot distinguish between
impairment resulting from disturbed sleep or that due to medications such as opiates. The
FOSQ has not specifically been validated in rheumatologic populations or applied widely in
cohorts with rheumatologic disease. Nonetheless, investigators intending to determine the
extent to which rheumatologic diseases impair HRQoL due to sleepiness or disturbed sleep
may find the FOSQ to be a useful outcome, since many other measures of sleep-related
HRQoL are specific to sleep apnea or primary sleep disorders (57).

One strength of the FOSQ is its inquiry about items related to intimacy and sexual function,
a subject-area not captured in many instruments. However, non-response to these items may
present a problem, as indicated in one study (56).

The FOSQ-10, a shorter version of the FOSQ, was published in 2009, and its total score and
individual sub-scales correlated nicely with the FOSQ-30. Further validation and examples
of implementation are not yet available, but this may be an appealing version if the
FOSQ-30 is not practical because of length.

I1l. INSOMNIA SEVERITY INDEX (ISI)

A. Descriptive

a. Purpose—To be a brief self-report instrument measuring self-perception of insomnia
symptoms as well as the degree of concerns or distress caused by those symptoms.

b. Content—Content of the ISI corresponds in part to the DSM-1V diagnostic criteria for
insomnia. In a 7-item questionnaire, with one item for each of the following categories, it

assesses: (1) difficulty with sleep onset, (2) difficulty with sleep maintenance (3) problem

with early awakening, (4) satisfaction with sleep pattern, (5) interference with daily

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2013 July 15.
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functioning as a result of sleep problems, (6) noticeability of sleep problem to others, and (7)
degree of distress caused by sleep problem.

c. Number of items—7 items.

d. Response options/scale—Each item has a 5-point Likert response format.

e. Recall period for items—Last 2 weeks.

f. Endorsements—No.

g. Examples of use—The ISI was developed to be an outcomes measure for insomnia
research and has frequently been used as an outcome in clinical trials, both of pharmacologic

therapies and behavioral interventions (58-64). It has also been used to identify morbidity
and poor outcomes associated with insomnia, including in rheumatologic diseases (65, 66).

B. Practical Application

a. How to obtain—The written questionnaire was published in the original validation
study (67). Permission for usage can be obtained from the author. Contact Charles M.
Morin, PhD, Université Laval and Centre de recherche Université Laval-Robert Giffard,
Québec, Canada. cmorin@psy.ulaval.ca

b. Method of administration—Authors report that ISI is available in three forms: (1)
written questionnaire for self-administration (2) written questionnaire for significant other
administration and (3) clinician administration. The self-administered version was the
primary focus of validation (67), and this review also focuses on that version, except where
otherwise noted.

c. Scoring—The 7 Likert response items are summed to determine total score.

d. Score interpretation—Score range=0-28 points, with higher scores indicating greater
insomnia severity. Suggested guidelines for interpretation of scores: 0—7 = No clinically
significant insomnia; 8-14 = subthreshold insomnia; 15-21 = clinical insomnia (moderate
severity); 22—28 = clinical insomnia (severe). However, empiric validation of these
guidelines is required. Savard and colleagues recommend a cut-off score of 8 for detection
of sleep difficulties, which yielded a sensitivity of 94.7% and specificity of 47.4% among
cancer patients based on a gold-standard of the Insomnia Interview Schedule, a semi-
structured interview based on DSM-IV criteria (68). Recommended cut-off scores for other
populations have not been well established empirically.

e. Respondent burden—Time to complete is <5 minutes.
f. Administration burden—Time to score is < 1 minute.

g. Translations/adaptations—~French-Canadian, Spanish and Chinese versions have
been validated (68-70); only the clinician-administered version was validated in Chinese.

C. Psychometric information

a. Method of development—Items for the ISI were selected based on DSM-1V and
International Classification of Sleep Disorders criteria for insomnia. The 1SI was based
closely on the Sleep Impairment Index, an earlier measure developed my Morin (71, 72).

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2013 July 15.
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b. Acceptability—A floor affect may be present in populations with low prevalence of
insomnia symptoms. Among French-Canadian cancer patients, the mean ISI was 7.3 with
SD=6.3 (68). However, among patients referred to sleep clinic for insomnia, scores were
less skewed with mean=15.4, SD=4.2 (67). Among a primary-care Chinese-speaking older
adults: mean=10.4, SD=5.2 (70). Information about missing items and educational
attainment of subjects was not presented in validation studies (67).

c. Reliability—Adequate internal consistency is suggested by a Cronbach's a of 0.76 at
baseline in original validation study, 0.81 among community-dwelling older Chinese
patients, and 0.90 among French-Canadian cancer patients (67, 68, 70). Savard and
colleagues report that, among cancer patients, the test-retest reliability is Pearson r=0.83
(p<0.0001) after 1 month, r=0.77 (p<0.0001) after 2 months, and r=0.73 (p<0.0001) after 3
months (68).

d. Validity

Construct Validity: Because the ISl is based on DSM-IV criteria, it has good face validity.
A principal component analysis yielded 3 components consistent with diagnostic criteria for
insomnia (impact, severity, and satisfaction) that explained 72% of the total variance (67).
Among cancer patients, two factors were identified, corresponding to severity and impact
(68).

Concurrent Validity: Bastien and colleagues provided evidence for concurrent validity as
correlation between ISl and sleep diary variables, where r=-0.35 (p<0.05) at baseline for
correlation between ISl and sleep efficiency (defined as percentage of time asleep when in
bed), as recorded in sleep diary over a period of 1-2 weeks. Correlation with sleep diary was
higher after insomnia treatment, with r=-0.60 (p<0.05). The ISI was not correlated with
sleep efficiency as recorded on polysomnography (PSG) in sleep laboratory over 3
consecutive nights (r=0.09, p>0.05), although the ISI Sleep Onset item was correlated with
time to sleep onset as recorded by PSG (r=0.45, p<0.05) (67).

e. Ability to detect change

Sensitivity to Change: When comparing the change in ISI score, pre- treatment for
insomnia vs post-treatment, the correlation for I1SI change was r=-0.37 (p<0.05) as
compared with change in sleep efficiency as recorded by sleep diary and r=—0.36 (p<0.01)
as compared with change in sleep efficiency as recorded in sleep laboratory on PSG (67). In
trials of pharmacologic therapies for insomnia, the I1SI has also demonstrated sensitivity to
change. For example, in a 6 month randomized double-blind trial, the 1SI declined, among
eszopiclone users, from 17.9+4.1 at baseline to 8.3+6.0 at 6 months. In placebo group, the
change in ISl score was 17.8+4.1 at baseline and 12.9+5.7 at 6 months (p<0.0001 for
difference between groups at 6 months).

Minimum Clinically Important Difference (MCID): An MCID of 6-points has been
recommended based on an analysis which demonstrated that such an improvement in scores
was associated with the following quality anchors: 48% reduction in likelihood of “feeling
worn out” at 6 months (from SF-36 health survey), 46% less likely to be “able to think
clearly” from the Work Limitations Questionnaire, and 52% less likely to report “feeling
fatigued” from the Fatigue Severity Scale. A 6-point change was equivalent to 1.5 standard
deviations in this study (73).

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2013 July 15.
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D. Discussion

The ISI has high face validity, is a relatively short instrument, and has been used extensively
in clinical research. It has been validated in a number of different cohorts, both those
referred for insomnia symptoms and cohorts selected outside of sleep referral centers. The
suggested guidelines for classifying insomnia require further validation, and, based on the
research of Savard and colleagues, there does not appear to be a clear threshold above which
clinical insomnia can be diagnosed with high certainty but below which it can also be
excluded with confidence (68). Moreover, particularly relevant to research in rheumatologic
diseases, the instrument does not distinguish between causes of insomnia, whether
psychophysiologic in origin or related to pain or other symptoms from medical comorbidity.
Nonetheless, it has been used effectively in populations with comorbid disease, including
cohorts with rheumatologic diseases, and is a useful and brief instrument.

IV. PITTSBURGH SLEEP QUALITY INDEX (PSQI)

A. Descriptive

a. Purpose—To measure sleep quality and disturbances over the prior month and to
discriminate between “good” and “poor” sleepers (74).

b. Content—The PSQI consists of 7 components: [1] subjective sleep quality (1 item) [2]
sleep latency (2 items) [3] sleep duration (1 item) [4] habitual sleep efficiency (3 items) [5]
sleep disturbances (9 items) [6] use of sleeping medications (1 item), and [7] daytime
dysfunction (2 items).

c. Number of items—19 items are included in scoring. Five additional items, to be
completed by a bed partner, are included in the questionnaire and may be useful for clinical
purposes but are not used for scoring.

d. Response options—Of the 19 items included in scoring, items 1-4 have free entry
responses asking for usual bedtime and wake up time, number of minutes to fall asleep, and
hours slept per night. Items 5-17 have 4-point Likert scale responses relating to frequency of
specified sleep problems. Item 18 has a 4-pont Likert scale response relating to overall
assessment of sleep quality (“very good”, “fairly good”, “fairly bad”, or “very bad”). Item

19 has a 4-point Likert response scale relating to respondent's overall assessment of
“enthusiasm to get things done” (“no problem at all”, “only a very slight problem”,

“somewhat of a problem”, or “a very big problem”).
e. Recall period for items—Last month.
f. Endorsements—No.

g. Examples of use—In multiple disease areas, the PSQI has often been used as an
outcome in clinical trials of interventions intended to reduce sleep disturbances (75-81). It
has been used in clinical trials to define inclusion criteria for poor sleep quality (e.g.
participants with PSQI scores>5 were eligible for inclusion) (82). The PSQI has also been
used to determine the impact of a particular sleep disturbance, such as nocturnal hypoxemia
in chronic obstructive pulmonary disease, on sleep quality (44). The PSQI has been used as
an outcome in epidemiologic studies intending to determine risk factors for, or prevalence
of, poor sleep quality in various populations, including those with rheumatoid arthritis,
chronic pain, fibromyalgia, and chronic opiate usage (22, 83-86).

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2013 July 15.
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B. Practical Application

a. How to obtain—Questionnaire and scoring instructions available in appendix of orginal
validating publication (74). Permission for usage can be obtained from the author: Daniel J.
Buysse, MD, University of Pittsburgh, 3811 O'Hara St, E-1127, Pittsburgh, PA 15213.
buyssedj@upmc.edu

b. Method of administration—Self-administered written questionnaire.

c. Scoring—Each of the 7 component scores is determined based on scoring algorithms,
with the 7 component scores each yielding a score from 0-3. A PSQI global (total) score is
obtained by summing each of the 7 component scores. Scoring algorithms for each
component involve an admixture of averaging Likert response scores, categorization of free-
text responses (e.g. sleep latency of 15-30 minutes = 1 point), and arithmetic determination
of sleep efficiency based on free-text responses.

d. Score interpretation—Score range: 0-21 points, with higher scores indicating better
sleep quality. In the original validation report, a PSQI global score>5 correctly identified
88.5% as “good sleepers” vs “poor sleepers” with sensitivity of 89.6% and specificity of
86.5% (74). However, accuracy has been less high in other populations: [1] a threshold score
of 5 was 72% sensitive and 55% specific among Nigerian university students (87), and [2] in
a heterogeneous population (most with history of malignancy or renal transplant), a
threshold score of 8 appeared more appropriate (88). Among Chinese-speaking patients, a
PSQI>5 was 98% sensitive and 55% specific for insomnia (89).

e. Respondent burden—Time to complete reported to be 5-10 minutes (74).

f. Administration burden—Time to score reported to be 5 minutes (74). Because of the
need to integrate various responses and calculate such variables as sleep efficiency, hand-
calculation of scores may be somewhat burdensome, but a scoring algorithm can readily be
incorporated into statistical programming software or a spreadsheet for automated
calculation.

g. Translations/adaptations—Validated versions of the PSQI are available in Spanish,
French, Japanese, Chinese, Greek, German, Hebrew, Persian, and Arabic (89-98).

C. Psychometric information

a. Method of development—The PSQI were derived from “clinical intuition and
experience with sleep disorder patients; a review of previous sleep quality questionnaires
reported in the literature; and clinical experience with the instrument during 18 months of
field testing.”(74)

b. Acceptability—Total scores appear reasonably normal in distribution in both healthy
populations and in those with higher frequency of sleep disturbances (74). Buysee and
colleagues report that 6.3% of 158 respondents failed to give complete responses to all items
and scores could not therefore be calculated. In a validating study among cancer patients,
PSQI scores for 21% of respondents could not be calculated due to missing responses. The
presence of free-text items is associated with greater non-response; the plurality of missing
items reported by Beck and colleagues was due to missing free-text responses necessary to
calculate sleep efficiency. Interviewer follow-up after completion of questionnaire to query
about missing items reduced the percentage of scores that could not be calculated to 4.2%.
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c. Reliability—In the original validating study, the seven component scores of the PSQI
had an overall Cronbach's a of 0.83, and individual items were strongly correlated with one
another, also with Cronbach's a of 0.83 (74). In separate studies with different populations,
the Cronbach's a scores have been similar (88, 99). Test-retest Pearson correlation
coefficient for the global PSQI was 0.85 (p<0.001) when testing was separated by
approximately 4 weeks (74). Among German-speaking respondents with insomnia, the test-
retest Pearson correlation coefficients were 0.90 and 0.86, based on testing separated in time
by 2 days and mean 45.6 days, respectively (97).

d. Validity

Criterion validity: Based on the gold-standard of clinical evaluation, the PSQI
distinguished “good sleepers” from “poor sleepers” with reasonable accuracy in its original
validation, which was a chief basis for demonstrating initial validity (see “Interpretation of
Scores” above) (74).

Concurrent Validity: In the original validation, the sleep latency component of the PSQI
was modestly correlations with sleep latency on single-night PSG (r=0.33, p<0.001), and
global PSQI scores were also weakly correlated with PSG sleep latency (r=0.20, p<0.01).
Other correlations with PSG results were, for the most part, not significant (74), and Buysee
and colleagues concluded, in a recent study, that the PSQI is not likely be useful as a
screening measure for PSG sleep abnormalities (30). A variety of other studies have
demonstrated PSQI concurrent validity: [1] PSQI component scores were correlated with
sleep duration (r=0.81) and sleep latency (r=0.71) as assess by daily sleep diaries among
insomnia patients (97); [2] PSQI global scores were correlated with Insomnia Severity Index
(r=0.76) among Arabic speaking patients (96); [3] PSQI global scores were correlated with
sleep-related items from the Symptoms Experience Report and sleep-related items from the
Centers for Epidemiological Studies Depression Scale (88).

Factor Validity: Based on the original formulation of the PSQI as a measure of sleep
quality, Buysse and colleagues suggested that its 7 components be combined into a single
factor, the PSQI global score (74). However, in a factor analysis later conduced by Cole and
colleagues (including Daniel Buysse, lead author of the original validation study), a 3-factor
scoring model provided significantly better fit than the original single-factor model, where
these 3 factors are: sleep efficiency, perceived sleep quality, and daily disturbances (100).
Such a scoring model has not thus far been widely accepted and has not yet been further
validated.

f. Ability to detect change

Sensitivity to Change: The PSQI has demonstrated sensitivity to change by virtue of
clinical trial interventions intended to reduce sleep disturbances which have shown an
improvement in PSQI scores, along with concomitant improvement in other sleep-related
measures (75-80).

D. Discussion

The PSQI is a widely used measure of sleep quality that is more global in nature than other
measures reviewed here: [1] The PSQI includes elements of daytime dysfunction, captured
more specifically in the FOSQ. [2] Three of the seven PSQI components (sleep latency,
sleep duration, and sleep efficiency) are often elicited to identify evidence of insomnia
(101). However, unlike the ISI, these three components are based largely on free-text
numerical responses which are used to quantify these components whereas the ISI asks, with
Likert-responses, about perceived respondent difficulties related to these components. [3]
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The PSQI also includes one item inquiring about daytime sleepiness, although Buysee has
argued that the PSQI and ESS correlate weakly with each other (r=0.16) and measure
orthogonal dimensions of sleep-wake symptoms (30). One strength of the PSQI is therefore
the broad range of its coverage in measuring several aspects of sleep quality and combining
these into a global score. One drawback is potential disagreement about whether the PSQI
represents a single factor (100).

Acknowledgments

Grant Support: Dr. Omachi was supported by K23 HL102159 from the National Heart, Lung, and Blood Institute,
National Institutes of Health.

REFERENCES

1.

10

11.

12.

13.

14.

15.

16.

Measurement of fatigue in systemic lupus erythematosus: a systematic review. Arthritis Rheum.
2007; 57(8):1348-57. [PubMed: 18050225]

. Stebbings S, Herbison P, Doyle TC, Treharne GJ, Highton J. A comparison of fatigue correlates in

rheumatoid arthritis and osteoarthritis: disparity in associations with disability, anxiety and sleep
disturbance. Rheumatology (Oxford). 2010; 49(2):361-7. [PubMed: 20007746]

. Abad VC, Sarinas PS, Guilleminault C. Sleep and rheumatologic disorders. Sleep Med Rev. 2008;

12(3):211-28. [PubMed: 18486034]

. Drewes AM. Pain and sleep disturbances with special reference to fibromyalgia and rheumatoid

arthritis. Rheumatology (Oxford). 1999; 38(11):1035-8. [PubMed: 10556252]

. Chandrasekhara PK, Jayachandran NV, Rajasekhar L, Thomas J, Narsimulu G. The prevalence and

associations of sleep disturbances in patients with systemic lupus erythematosus. Mod Rheumatol.
2009; 19(4):407-15. [PubMed: 19521744]

. Gudbjornsson B, Hetta J. Sleep disturbances in patients with systemic lupus erythematosus: a

questionnaire-based study. Clin Exp Rheumatol. 2001; 19(5):509-14. [PubMed: 11579709]

. Costa DD, Bernatsky S, Dritsa M, Clarke AE, Dasgupta K, Keshani A, et al. Determinants of sleep

quality in women with systemic lupus erythematosus. Arthritis Rheum. 2005; 53(2):272-8.
[PubMed: 15818653]

. Wolfe F, Michaud K, Li T. Sleep disturbance in patients with rheumatoid arthritis: evaluation by

medical outcomes study and visual analog sleep scales. J Rheumatol. 2006; 33(10):1942-51.
[PubMed: 16960928]

. Taylor-Gjevre RM, Gjevre JA, Skomro R, Nair B. Restless legs syndrome in a rheumatoid arthritis

patient cohort. J Clin Rheumatol. 2009; 15(1):12-5. [PubMed: 19125139]

. Reading SR, Crowson CS, Rodeheffer RJ, Fitz-Gibbon PD, Maradit-Kremers H, Gabriel SE. Do
rheumatoid arthritis patients have a higher risk for sleep apnea? J Rheumatol. 2009; 36(9):1869—
72. [PubMed: 19648298]

Turner GA, Lower EE, Corser BC, Gunther KL, Baughman RP. Sleep apnea in sarcoidosis.
Sarcoidosis Vasc Diffuse Lung Dis. 1997; 14(1):61-4. [PubMed: 9186990]

laboni A, Ibanez D, Gladman DD, Urowitz MB, Moldofsky H. Fatigue in systemic lupus
erythematosus: contributions of disordered sleep, sleepiness, and depression. J Rheumatol. 2006;
33(12):2453-7. [PubMed: 17143980]

Lee YC, Chibnik LB, Lu B, Wasan AD, Edwards RR, Fossel AH, et al. The relationship between
disease activity, sleep, psychiatric distress and pain sensitivity in rheumatoid arthritis: a cross-
sectional study. Arthritis Res Ther. 2009; 11(5):R160. [PubMed: 19874580]

Majde JA, Krueger JM. Links between the innate immune system and sleep. J Allergy Clin
Immunol. 2005; 116(6):1188-98. [PubMed: 16337444]

Luyster FS, Chasens ER, Wasko MC, Dunbar-Jacob J. Sleep quality and functional disability in
patients with rheumatoid arthritis. J Clin Sleep Med. 2011; 7(1):49-55. [PubMed: 21344040]
Johns MW. A new method for measuring daytime sleepiness: the Epworth sleepiness scale. Sleep.
1991; 14(6):540-5. [PubMed: 1798888]

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2013 July 15.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Omachi

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Page 13

Hogl B, Saletu M, Brandauer E, Glatzl S, Frauscher B, Seppi K, et al. Modafinil for the treatment
of daytime sleepiness in Parkinson's disease: a double-blind, randomized, crossover, placebo-
controlled polygraphic trial. Sleep. 2002; 25(8):905-9. [PubMed: 12489899]

Rammohan KW, Rosenberg JH, Lynn DJ, Blumenfeld AM, Pollak CP, Nagaraja HN. Efficacy and
safety of modafinil (Provigil) for the treatment of fatigue in multiple sclerosis: a two centre phase
2 study. J Neurol Neurosurg Psychiatry. 2002; 72(2):179-83. [PubMed: 11796766]

Teodorescu M, Consens FB, Bria WF, Coffey MJ, McMorris MS, Weatherwax KJ, et al.
Correlates of daytime sleepiness in patients with asthma. Sleep Med. 2006; 7(8):607-13.
[PubMed: 16815750]

Wang R, Zou D, Ma X, Zhao Y, Yan X, Yan H, et al. Impact of gastroesophageal reflux disease on
daily life: the Systematic Investigation of Gastrointestinal Diseases in China (SILC)
epidemiological study. Health Qual Life Outcomes. 2010; 8:128. [PubMed: 21062502]

Alvarez, Lario B.; Alonso, Valdivielso JL.; Alegre, Lopez J.; Martel, Soteres C.; Viejo, Banuelos
JL.; Maranon, Cabello A. Fibromyalgia syndrome: overnight falls in arterial oxygen saturation.
Am J Med. 1996; 101(1):54-60. [PubMed: 8686716]

Menefee LA, Frank ED, Doghramji K, Picarello K, Park JJ, Jalali S, et al. Self-reported sleep
quality and quality of life for individuals with chronic pain conditions. Clin J Pain. 2000; 16(4):
290-7. [PubMed: 11153783]

Johns M, Hocking B. Daytime sleepiness and sleep habits of Australian workers. Sleep. 1997;
20(10):844-9. [PubMed: 9415943]

Chen NH, Johns MW, Li HY, Chu CC, Liang SC, Shu YH, et al. Validation of a Chinese version
of the Epworth sleepiness scale. Qual Life Res. 2002; 11(8):817-21. [PubMed: 12482165]
Chiner E, Arriero JM, Signes-Costa J, Marco J, Fuentes I. Validation of the Spanish version of the
Epworth Sleepiness Scale in patients with a sleep apnea syndrome. Arch Bronconeumol. 1999;
35(9):422-7. [PubMed: 10596338]

Izci B, Ardic S, Firat H, Sahin A, Altinors M, Karacan I. Reliability and validity studies of the
Turkish version of the Epworth Sleepiness Scale. Sleep Breath. 2008; 12(2):161-8. [PubMed:
17922157]

Tsara V, Serasli E, Amfilochiou A, Constantinidis T, Christaki P. Greek version of the Epworth
Sleepiness Scale. Sleep Breath. 2004; 8(2):91-5. [PubMed: 15211393]

Bloch KE, Schoch OD, Zhang JN, Russi EW. German version of the Epworth Sleepiness Scale.
Respiration. 1999; 66(5):440-7. [PubMed: 10516541]

Schmidt-Nowara WW, Wiggins CL, Walsh JK, Bauer C. Prevalence of sleepiness in an adult
population. Sleep Res. 1989; 18:302.

Buysse DJ, Hall ML, Strollo PJ, Kamarck TW, Owens J, Lee L, et al. Relationships between the
Pittsburgh Sleep Quality Index (PSQI), Epworth Sleepiness Scale (ESS), and clinical/
polysomnographic measures in a community sample. J Clin Sleep Med. 2008; 4(6):563-71.
[PubMed: 19110886]

Johns MW. Reliability and factor analysis of the Epworth Sleepiness Scale. Sleep. 1992; 15(4):
376-81. [PubMed: 1519015]

Johns MW. Sleepiness in different situations measured by the Epworth Sleepiness Scale. Sleep.
1994; 17(8):703-10. [PubMed: 7701181]

Nguyen AT, Baltzan MA, Small D, Wolkove N, Guillon S, Palayew M. Clinical reproducibility of
the Epworth Sleepiness Scale. J Clin Sleep Med. 2006; 2(2):170-4. [PubMed: 17557491]
Chervin RD, Aldrich MS, Pickett R, Guilleminault C. Comparison of the results of the Epworth
Sleepiness Scale and the Multiple Sleep Latency Test. J Psychosom Res. 1997; 42(2):145-55.
[PubMed: 9076642]

Olson LG, Cole MF, Ambrogetti A. Correlations among Epworth Sleepiness Scale scores, multiple
sleep latency tests and psychological symptoms. J Sleep Res. 1998; 7(4):248-53. [PubMed:
9844851]

Johns MW. Sensitivity and specificity of the multiple sleep latency test (MSLT), the maintenance
of wakefulness test and the epworth sleepiness scale: failure of the MSLT as a gold standard. J
Sleep Res. 2000; 9(1):5-11. [PubMed: 10733683]

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2013 July 15.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Omachi

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Page 14

Gay PC, Herold DL, Olson EJ. A randomized, double-blind clinical trial comparing continuous
positive airway pressure with a novel bilevel pressure system for treatment of obstructive sleep
apnea syndrome. Sleep. 2003; 26(7):864-9. [PubMed: 14655921]

Fatigue Guidelines Development Panel of the Multiple Sclerosis Council for Clinical Practice
Guidelines. Fatigue and multiple sclerosis: evidence based management strategies for fatigue in
multiple sclerosis. Washington, DC: 1998.

Weaver TE, Laizner AM, Evans LK, Maislin G, Chugh DK, Lyon K, et al. An instrument to
measure functional status outcomes for disorders of excessive sleepiness. Sleep. 1997; 20(10):
835-43. [PubMed: 9415942]

Chasens ER, Ratcliffe SJ, Weaver TE. Development of the FOSQ-10: a short version of the
Functional Outcomes of Sleep Questionnaire. Sleep. 2009; 32(7):915-9. [PubMed: 19639754]
Hughes K, Glass C, Ripchinski M, Gurevich F, Weaver TE, Lehman E, et al. Efficacy of the
topical nasal steroid budesonide on improving sleep and daytime somnolence in patients with
perennial allergic rhinitis. Allergy. 2003; 58(5):380-5. [PubMed: 12797340]

Weaver TE, Chasens ER, Arora S. Modafinil improves functional outcomes in patients with
residual excessive sleepiness associated with CPAP treatment. J Clin Sleep Med. 2009; 5(6):499-
505. [PubMed: 20465014]

Walker RP, Paloyan E, Gopalsami C. Symptoms in patients with primary hyperparathyroidism:
muscle weakness or sleepiness. Endocr Pract. 2004; 10(5):404-8. [PubMed: 15760787]

Lewis CA, Fergusson W, Eaton T, Zeng |, Kolbe J. Isolated nocturnal desaturation in COPD:
prevalence and impact on quality of life and sleep. Thorax. 2009; 64(2):133-8. [PubMed:
18390630]

Burke CK, Peirce JM, Kidorf MS, Neubauer D, Punjabi NM, Stoller KB, et al. Sleep problems
reported by patients entering opioid agonist treatment. J Subst Abuse Treat. 2008; 35(3):328-33.
[PubMed: 18248944]

Carmona-Bernal C, Ruiz-Garcia A, Villa-Gil M, Sanchez-Armengol A, Quintana-Gallego E,
Ortega-Ruiz F, et al. Quality of life in patients with congestive heart failure and central sleep
apnea. Sleep Med. 2008; 9(6):646-51. [PubMed: 18203661]

Shaheen NJ, Madanick RD, Alattar M, Morgan DR, Davis PH, Galanko JA, et al.
Gastroesophageal reflux disease as an etiology of sleep disturbance in subjects with insomnia and
minimal reflux symptoms: a pilot study of prevalence and response to therapy. Dig Dis Sci. 2008;
53(6):1493-9. [PubMed: 17985241]

Teixeira VG, Faccenda JF, Douglas NJ. Functional status in patients with narcolepsy. Sleep Med.
2004; 5(5):477-83. [PubMed: 15341893]

Dellaripa PF, Fry TA, Willoughby J, Arndt WF, Angelakis WJ, Campagna AC. The treatment of
interstitial lung disease associated with rheumatoid arthritis with infliximab. Chest. 2003;
124:109S-a.

Mermigkis C, Stagaki E, Amfilochiou A, Polychronopoulos V, Korkonikitas P, Mermigkis D, et al.
Sleep quality and associated daytime consequences in patients with idiopathic pulmonary fibrosis.
Med Princ Pract. 2009; 18(1):10-5. [PubMed: 19060484]

Ferrer M, Vilagut G, Monasterio C, Montserrat JM, Mayos M, Alonso J. Measurement of the
perceived impact of sleep problems: the Spanish version of the functional outcomes sleep
questionnaire and the Epworth sleepiness scale. Med Clin (Barc). 1999; 113(7):250-5. [PubMed:
10544379]

Izci B, Firat H, Ardic S, Kokturk O, Gelir E, Altinors M. Adaptation of functional outcomes of
sleep questionnaire (FOSQ) to Turkish population. Tuberk Toraks. 2004; 52(3):224-30. [PubMed:
15351934]

Stavem K, Kjelsberg FN, Ruud EA. Reliability and validity of the Norwegian version of the
Functional Outcomes of Sleep Questionnaire. Qual Life Res. 2004; 13(2):541-9. [PubMed:
15085926]

Vidal S, Ferrer M, Masuet C, Somoza M, Martinez Ballarin JI, Monasterio C. Spanish version of
the Functional Outcomes of Sleep Questionnaire: scores of healthy individuals and of patients with
sleep apnea-hypopnea syndrome. Arch Bronconeumol. 2007; 43(5):256-61. [PubMed: 17519135]

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2013 July 15.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Omachi

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Page 15

Buttner A, Feier C, Galetke W, Ruhle K. A questionnaire to capture the functional effects of
daytime drowsiness on quality of life in case of obstructive sleep apnea syndrome. Functional
Outcomes of Sleep Questionnaire (FOSQ). Pneumologie. 2008; 62(9):548-52. [PubMed:
18546083]

Gooneratne NS, Weaver TE, Cater JR, Pack FM, Arner HM, Greenberg AS, et al. Functional
outcomes of excessive daytime sleepiness in older adults. J Am Geriatr Soc. 2003; 51(5):642-9.
[PubMed: 12752839]

Moyer CA, Sonnad SS, Garetz SL, Helman JI, Chervin RD. Quality of life in obstructive sleep
apnea: a systematic review of the literature. Sleep Med. 2001; 2(6):477-91. [PubMed: 14592263]
Belanger L, Morin CM, Langlois F, Ladouceur R. Insomnia and generalized anxiety disorder:
effects of cognitive behavior therapy for gad on insomnia symptoms. J Anxiety Disord. 2004;
18(4):561-71. [PubMed: 15149714]

Joffe H, Petrillo L, Viguera A, Koukopoulos A, Silver-Heilman K, Farrell A, et al. Eszopiclone
improves insomnia and depressive and anxious symptoms in perimenopausal and postmenopausal
women with hot flashes: a randomized, double-blinded, placebo-controlled crossover trial. Am J
Obstet Gynecol. 2010; 202(2):171 el-el11. [PubMed: 20035910]

Riley WT, Mihm P, Behar A, Morin CM. A computer device to deliver behavioral interventions
for insomnia. Behav Sleep Med. 2010; 8(1):2-15. [PubMed: 20043245]

Roth T, Price JM, Amato DA, Rubens RP, Roach JM, Schnitzer TJ. The effect of eszopiclone in
patients with insomnia and coexisting rheumatoid arthritis: a pilot study. Prim Care Companion J
Clin Psychiatry. 2009; 11(6):292-301. [PubMed: 20098520]

Savard J, Simard S, Ivers H, Morin CM. Randomized study on the efficacy of cognitive-behavioral
therapy for insomnia secondary to breast cancer, part I: Sleep and psychological effects. J Clin
Oncol. 2005; 23(25):6083-96. [PubMed: 16135475]

Tang NK, Wright KJ, Salkovskis PM. Prevalence and correlates of clinical insomnia co-occurring
with chronic back pain. J Sleep Res. 2007; 16(1):85-95. [PubMed: 17309767]

Walsh JK, Krystal AD, Amato DA, Rubens R, Caron J, Wessel TC, et al. Nightly treatment of
primary insomnia with eszopiclone for six months: effect on sleep, quality of life, and work
limitations. Sleep. 2007; 30(8):959-68. [PubMed: 17702264]

Daley M, Morin CM, LeBlanc M, Gregoire JP, Savard J, Baillargeon L. Insomnia and its
relationship to health-care utilization, work absenteeism, productivity and accidents. Sleep Med.
2009; 10(4):427-38. [PubMed: 18753000]

Viitanen J, Ronni S, Ala-Peijari S, Uoti-Reilama K, Kautiainen H. A comparison of self-estimated
symptoms and impact of disease in fibromyalgia and rheumatoid arthritis. J of Musculoskeletal
Pain. 2000; 8(3):21-33.

Bastien CH, Vallieres A, Morin CM. Validation of the Insomnia Severity Index as an outcome
measure for insomnia research. Sleep Med. 2001; 2(4):297-307. [PubMed: 11438246]

Savard MH, Savard J, Simard S, Ivers H. Empirical validation of the Insomnia Severity Index in
cancer patients. Psychooncology. 2005; 14(6):429-41. [PubMed: 15376284]

Sierra JC, Guillen-Serrano V, Santos-1glesias P. Insomnia Severity Index: some indicators about its
reliability and validity on an older adults sample. Rev Neurol. 2008; 47(11):566—70. [PubMed:
19048535]

Yu DS. Insomnia Severity Index: psychometric properties with Chinese community-dwelling older
people. J Adv Nurs. 2010; 66(10):2350-9. [PubMed: 20722803]

Morin, CM. Insomnia: Psychological Assessment and Management. Guilford Press; New York,
NY: 1993.

Morin CM, Colecchi C, Stone J, Sood R, Brink D. Behavioral and pharmacological therapies for
late-life insomnia: a randomized controlled trial. JAMA. 1999; 281(11):991-9. [PubMed:
10086433]

Yang M, Morin CM, Schaefer K, Wallenstein GV. Interpreting score differences in the Insomnia
Severity Index: using health-related outcomes to define the minimally important difference. Curr
Med Res Opin. 2009; 25(10):2487-94. [PubMed: 19689221]

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2013 July 15.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Omachi

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

Page 16

Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh Sleep Quality
Index: a new instrument for psychiatric practice and research. Psychiatry Res. 1989; 28(2):193-
213. [PubMed: 2748771]

Berger AM, Kuhn BR, Farr LA, Von Essen SG, Chamberlain J, Lynch JC, et al. One-year
outcomes of a behavioral therapy intervention trial on sleep quality and cancer-related fatigue. J
Clin Oncol. 2009; 27(35):6033-40. [PubMed: 19884558]

Inoue Y, Kuroda K, Hirata K, Uchimura N, Kagimura T, Shimizu T. Long-term open-label study
of pramipexole in patients with primary restless legs syndrome. J Neurol Sci. 2010; 294(1-2):62—
6. [PubMed: 20451927]

Irwin MR, Olmstead R, Motivala SJ. Improving sleep quality in older adults with moderate sleep
complaints: A randomized controlled trial of Tai Chi Chih. Sleep. 2008; 31(7):1001-8. [PubMed:
18652095]

Johnson DA, Orr WC, Crawley JA, Traxler B, McCullough J, Brown KA, et al. Effect of
esomeprazole on nighttime heartburn and sleep quality in patients with GERD: a randomized,
placebo-controlled trial. Am J Gastroenterol. 2005; 100(9):1914-22. [PubMed: 16128933]

Reid KJ, Baron KG, Lu B, Naylor E, Wolfe L, Zee PC. Aerobic exercise improves self-reported
sleep and quality of life in older adults with insomnia. Sleep Med. 2010; 11(9):934-40. [PubMed:
20813580]

Rondanelli M, Opizzi A, Monteferrario F, Antoniello N, Manni R, Klersy C. The Effect of
Melatonin, Magnesium, and Zinc on Primary Insomnia in Long-Term Care Facility Residents in
Italy: A Double-Blind, Placebo-Controlled Clinical Trial. J Am Geriatr Soc. 2011; 59(1):82-90.
[PubMed: 21226679]

Skomro RP, Gjevre J, Reid J, McNab B, Ghosh S, Stiles M, et al. Outcomes of home-based
diagnosis and treatment of obstructive sleep apnea. Chest. 2010; 138(2):257-63. [PubMed:
20173052]

Cunningham JM, Blake C, Power CK, O'Keeffe D, Kelly V, Horan S, et al. The impact on sleep of
a multidisciplinary cognitive behavioural pain management programme: a pilot study. BMC
Musculoskelet Disord. 2011; 12:5. [PubMed: 21219600]

Cakirbay H, Bilici M, Kavakci O, Cebi A, Guler M, Tan U. Sleep quality and immune functions in
rheumatoid arthritis patients with and without major depression. Int J Neurosci. 2004; 114(2):245—
56. [PubMed: 14702212]

Marin R, Cyhan T, Miklos W. Sleep disturbance in patients with chronic low back pain. Am J Phys
Med Rehabil. 2006; 85(5):430-5. [PubMed: 16628150]

Osorio CD, Gallinaro AL, Lorenzi-Filho G, Lage LV. Sleep quality in patients with fibromyalgia
using the Pittsburgh Sleep Quality Index. J Rheumatol. 2006; 33(9):1863-5. [PubMed: 16924687]
Stein MD, Herman DS, Bishop S, Lassor JA, Weinstock M, Anthony J, et al. Sleep disturbances
among methadone maintained patients. J Subst Abuse Treat. 2004; 26(3):175-80. [PubMed:
15063910]

Aloba OO, Adewuya AO, Ola BA, Mapayi BM. Validity of the Pittsburgh Sleep Quality Index
(PSQI) among Nigerian university students. Sleep Med. 2007; 8(3):266-70. [PubMed: 17368977]

Carpenter JS, Andrykowski MA. Psychometric evaluation of the Pittsburgh Sleep Quality Index. J
Psychosom Res. 1998; 45(1 Spec No):5-13. [PubMed: 9720850]

Tsai PS, Wang SY, Wang MY, Su CT, Yang TT, Huang CJ, et al. Psychometric evaluation of the
Chinese version of the Pittsburgh Sleep Quality Index (CPSQI) in primary insomnia and control
subjects. Qual Life Res. 2005; 14(8):1943-52. [PubMed: 16155782]

Blais FC, Gendron L, Mimeault VV, Morin CM. Evaluation of insomnia: validity of 3
questionnaires. Encephale. 1997; 23(6):447-53. [PubMed: 9488928]

Doi Y, Minowa M, Uchiyama M, Okawa M, Kim K, Shibui K, et al. Psychometric assessment of
subjective sleep quality using the Japanese version of the Pittsburgh Sleep Quality Index (PSQI-J)
in psychiatric disordered and control subjects. Psychiatry Res. 2000; 97(2-3):165-72. [PubMed:
11166088]

Farrahi J, Nakhaee N, Sheibani V, Garrusi B, Amirkafi A. Psychometric properties of the Persian
version of the Pittsburgh Sleep Quality Index addendum for PTSD (PSQI-A). Sleep Breath. 2009;
13(3):259-62. [PubMed: 19023608]

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2013 July 15.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Omachi

Page 17

93. Jimenez-Genchi A, Monteverde-Maldonado E, Nenclares-Portocarrero A, Esquivel-Adame G, de
la Vega-Pacheco A. Reliability and factorial analysis of the Spanish version of the Pittsburg Sleep
Quality Index among psychiatric patients. Gac Med Mex. 2008; 144(6):491-6. [PubMed:
19112721]

94. Kotronoulas GC, Papadopoulou CN, Papapetrou A, Patiraki E. Psychometric evaluation and
feasibility of the Greek Pittsburgh Sleep Quality Index (GR-PSQI) in patients with cancer
receiving chemotherapy. Support Care Cancer. 2010

95. Shochat T, Tzischinsky O, Oksenberg A, Peled R. Validation of the Pittsburgh Sleep Quality Index

Hebrew translation (PSQI-H) in a sleep clinic sample. Isr Med Assoc J. 2007; 9(12):853-6.
[PubMed: 18210924]

96. Suleiman KH, Yates BC, Berger AM, Pozehl B, Meza J. Translating the Pittsburgh Sleep Quality
Index into Arabic. West J Nurs Res. 2010; 32(2):250-68. [PubMed: 19915205]

97. Backhaus J, Junghanns K, Broocks A, Riemann D, Hohagen F. Test-retest reliability and validity

of the Pittsburgh Sleep Quality Index in primary insomnia. J Psychosom Res. 2002; 53(3):737-40.

[PubMed: 12217446]

98. Simeit R, Deck R, Conta-Marx B. Sleep management training for cancer patients with insomnia.
Support Care Cancer. 2004; 12(3):176-83. [PubMed: 14760542]

99. Beck SL, Schwartz AL, Towsley G, Dudley W, Barsevick A. Psychometric evaluation of the
Pittsburgh Sleep Quality Index in cancer patients. J Pain Symptom Manage. 2004; 27(2):140-8.
[PubMed: 15157038]

100. Cole JC, Motivala SJ, Buysse DJ, Oxman MN, Levin MJ, Irwin MR. Validation of a 3-factor
scoring model for the Pittsburgh sleep quality index in older adults. Sleep. 2006; 29(1):112-6.
[PubMed: 16453989]

101. Roth T. Insomnia: definition, prevalence, etiology, and consequences. J Clin Sleep Med. 2007,
3(5 Suppl):S7-10. [PubMed: 17824495]

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2013 July 15.



Page 18

Omachi

[ealud
=12-G1
“eluwiosul
ploysayigns
14
—g ‘eluwiosul
ou=/,
suoneInap ~0 -aulapinb
parepijeA
pasn-A19PIA . plepuels 10U g eIuw
g1 pa1sabng . 10 saouanbas
eluwosul = sjulod PaAe:
10J BLIBIID -98q 0 yiuow swoydwAs . se pue d
AIFINST pasodoud T 1342 £8'0= BIUWOSUI 9 Buurew
swordwAs | o) AyseqiLuts uo daion “Ateip dsajs Aligenfal 1arealb > pue Buny
1810 Jo ‘ured 'sio3oe} paseq Aupijea ‘Sl UHm suonefaliod 1591911591 . <= $91008 3 Aynol
|ea1bojoyoAsd 01 palejal ey yBIH . [eaiunfo ui uo Ajewnd 19UBIH . (paJ aispuIIpe se swoyd
J3UIBYM ‘BluUWIOSUI JO ’ abueyo 0} paseq Apifen 06'0-9.0= ’ -URIDIUI[O 1O BPIILIM) BIUWIOSL
asnea a1epIan|a Jou s8oq Hoys . AAIISUBS WaLINJU0D D s,4oequol) . 82-0 :abuey . uw > ulw G> alreu r@ﬁmso A1149A3S BINSE
=
o
asuodsai-uou £
Jaybiy yum 2
PaleIo0sse &
uonouny '
[eNXas Inoge 2
suonsand . g
Jeysny) 2
uoiealdde M
poYIWI| YHM siapJosip das)s g
g UOISIBA ynm syuapuodsal 5
181I0YS AJissepo £
paaNPOIIUI 01 paseq Aupifea snyels M SaNIA
Apusoal aseasip Aue 0 WEUIWLSI] Yoam [euonouny = [euones
s10T-0S04 . a14198ds Jou Inq papodal 'S91easqns T Jaye 06'0= I ED R pue s7]
sseuldeals 01 JUdION | 9ES PUE 8]0Id Anngerjal ajealpul 3 ut ‘sssuid
saseasip pajejal JoONH ‘S[eln 1oedw| SsauXoIS 15918J-159 . . $31095 g wouy Buny!
a16ojorewnay. sainsespy . [ea1ulfo ul UNIM SUOITR[3110D JouBIH . Ny ‘Juswre
ui parjdde abueyo 01 uo paseq A1pien G6'0= : @ [euOI
Alapim 10N . pasn AjapIm . ANAnIsuss JU81INJU0D D §,4oequol) . 02— :abuey . ulw G-¢ | 0g-OSO4 4oy ulw GT | aureu uonsenb@ENLIAN aInse
QD
‘sasoufelp S
paliodal Asdsjooreu | sypuow g saye 2 Suole
10U QIO 1Ipaid 0} ‘0= = sno
(suoireaipaw '6°a) sasnea 1dsou0d 3jduiis ° ‘srey | Aupge pue 1SN 80 m@ﬁmﬂ_ﬁ . 104 w>:m_wn_ow M ui daajse bu
13430 10 32URGIMSIP pasn-AopIM . [eaiu1fo ut YJIM UOI}R|81100 SITT< . < Jo pooyi|
daays 01 anp s1 ssauldas|s ’ abueyd 0y uo paseq Aupifen 88'0-72'0 ’ se ssauld
11 UI9SIp JouURD Hoys . AAIISUBS Wwaunduoy | = o sydequol) . ¥2-0 :abuey . ulw > uiw gz | aireu uonsanb usnupn Salnst
abueyo
1901p
suonneo syibueis | orAijiqy | souepine AupieA 80uspIAe Alljiqeley | S9100s Jo uolreeidielu| | uepung ulwpy | usp.ng jusp uodssy ulwpe Jo poyp N | Juejucopsod

NIH-PA Author Manuscript

NIH-PA Author Manuscript

a|qel Arewwns

NIH-PA Author Manuscript



Page 19

Omachi

rthritis Care Res (Hoboken). Author manuscript; available in PMC 2013 July 15.

paloeud
dn-mojjoy
JamaInIBuL ‘Sjuswinsut
ssajun paiejai-dss|s
asuodsal-uou Jayo pue ‘Aselp S89oURqIN
Jaybiy yum daa)s ‘sa|qerien dasys Jo sas
pajeIoosse 9Sd Ulenso pue ‘ssauid
sasuodsal U}M UO1IB[31100 “JuaLT
Xal-9alq e paseq Aupifea [BUOI:
pasn-AapIAn . JU8LNJU0D Syoam ‘swoydt
Jojoey a1buis i payiodal 's1adas|s ¥ 1318 68'0= BIULI
e sjuasaldal suoIsuawiIp 10U AION J1ood s siadasls Aingenas Auenb daays Buipn
10Sd ajduinw sfey | poob BuiAynuap! 150001183 o 100d 81e31pU 'SUOISU?
Jay1aym noge Burnded [esund ut ur Ageinaoe G<$3100S . aldnnwi ss¢
Juawaalbesip Ajjenb das|s Jo abueya 0} 9G'88 UO paseq €8'0= Auenb d
[enuslod . alnseaw peolg . AuAISusS | Alpifen uoua) D 5,ydequol) . T2—0 :abuey . ulw g uw 0T-5 | aareu uonsanb Jenum 1[BJ9N0 BINSE
BlUWIOSUI
1ea1u1fo
EIEVES
=8¢-¢¢
‘eluwiosul
abueyo
10910p
suolne) sybualis | o014y | aouspine AlIpieA a0uapINe AlljigelRyY | S9103s Jo uolrelpldelu| | uepJNg UlWPY | UBpINg JUep uodsay ujwpe jo poye | weooesod

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript



