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Assessing Quality of Sleep in Patients with
Rheumatoid Arthritis
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ABSTRACT. We sought to identify instruments assessing sleep quality that measure the domains of sleep appli-
cable to rheumatoid arthritis (RA) patients and are feasible to use and have appropriate reliability,
validity, and responsiveness properties. A systematic review of sleep instruments was conducted. In
particular, domains related to sleep that were assessed in the instruments were identified and evalu-
ated. Feasibility characteristics and psychometric properties of instruments were reviewed. At
OMERACT 9, the preparatory work was described at the plenary session of the Patient Perspective
Workshop, and the tasks of 3 breakout groups in ranking and scoring the domains and sleep instru-
ments were outlined. Each breakout group considered different aspects of sleep: sleep domains, fea-
sibility, and psychometric properties. The rapporteur for each breakout group reported back to the
plenary on the domains and sleep instruments that achieved the highest rank/score. The systematic
review identified 45 sleep instruments of interest. Based on these instruments, 14 domains of sleep
were identified. The top ranked domains were: Sleep Adequacy (1), Sleep Maintenance (2), Sleep
Initiation (3) and Daytime Functioning (4). The top ranked instruments on feasibility were: Athens
Insomnia Scale (2.3), Medical Outcome Study (MOS) Sleep (4.0), Insomnia Severity Index (4.9),
and Women’s Health Insomnia Rating Scale (5.5). The highest scored instruments on psychometric
properties were: Athens Insomnia Scale (13.6), Sleep Assessment Questionnaire (13), Pittsburgh
Sleep Diary (12), and MOS Sleep (11). Sleep domains have been reviewed, and several sleep instru-
ments have been identified. These instruments should be considered for use in planned clinical tri-
als of RA patients to assess their applicability. (J Rheumatol 2009;36:2077–86; doi:10.3899/
jrheum.090362)
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Patient reported outcomes provide an assessment of a
patient’s health, well-being, and treatment from the patient’s
perspective. Sleep quality and fatigue have been identified at
different OMERACT meetings as important aspects of the
health and well-being of patients with arthritis. In particular,
at the OMERACT 6 workshop for developing an operational
definition of low disease activity state for rheumatoid arthri-
tis (RA), the patient group emphasized fatigue and sleep as
important issues in RA1; and at a patient perspective work-
shop at OMERACT 7 the question of assessing outcomes of
treatment for arthritis from the perspective of those who
experience the disease themselves was addressed with a par-
ticular emphasis placed on fatigue2. The focus here is on
sleep in patients with RA. Individuals with a variety of com-
mon medical illnesses including arthritis frequently experi-
ence sleep disturbances. It is recognized that medical ill-
nesses can adversely affect sleep quality, and that pain,
infection, and inflammation can induce symptoms of exces-
sive daytime sleepiness and fatigue3-6. In particular, this is
true for patients with RA7-10.

Questionnaires are often the instrument of choice to
assess sleep, and in using a particular instrument attention
must be given to 3 aspects: the domains of sleep that are
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evaluated, the feasibility of completing the questionnaire,
and the psychometric or measurement properties of the
instrument.

First, various domains of sleep have been identified and
classification systems for sleep disorders derived. For
example, the Diagnostic Classification of Sleep and
Arousal Disorders11 grouped sleep disorders into 4 major
categories based on the primary symptom: insomnias (initi-
ating and maintaining sleep), excessive sleepiness, sleep-
wake schedule and parasomnias (dysfunctions of sleep,
sleep stages, or partial arousals). The International
Classification of Sleep Disorders12 included insomnias,
sleep-related breathing disorders, hypersomnia of central
origin not due to circadian rhythm, sleep-related breathing
or other causes of disturbed nocturnal sleep disorders,
circadian rhythm sleep disorders, parasomnias, and
sleep-related movement disorders. Hays and Stewart in The
Medical Outcomes Study13 identified domains: initiation,
maintenance, quantity, perceived adequacy, somnolence,
respiratory impairments, regularity, sleep stage disorders
and use of sleep medications.

Second, feasibility relates to the efficiency of the admin-
istration of the instrument and the resulting burden of com-
pleting the instrument. In particular, this includes both the
number of questions and the difficulty in answering the
questionnaires based on the questionnaire format, response
key, and language level. It is generally known that response
rates and validity of the answers are directly related to fea-
sibility14. Ideally, the instrument should have a short admin-
istration time, low reading level required, and be easily
understood.

Third, the psychometric properties of an instrument of
interest refer to the reliability, validity, and sensitivity of the
instrument. Reliability is concerned with whether the instru-
ment consistently measures the characteristic of interest,
validity relates to whether the instrument measures what it is
supposed to measure, and sensitivity to change is concerned
with whether the instrument can detect small but clinically
important changes. These properties are of particular impor-
tance when subjective reports of health status is one of the
primary outcomes of the trial.

For properly assessing sleep for patients with RA, 3 key
aspects of any sleep instrument need to be considered: the
domains, feasibility, and psychometric properties. In terms
of the OMERACT filter: truth relates to the domains
assessed (content validity) and psychometric properties of
validity and reliability; feasibility is directly related to
administrative burden and applicability; and discrimination
relates to the psychometric property of sensitivity or respon-
siveness. The first step is a systematic review of the litera-
ture for potential sleep instruments that could be used and
then attaining consensus on which instruments should be
further considered. The objective of our workshop was to
identify instruments assessing sleep quality that measure

domains of sleep applicable to RA patients and are feasible
to use and have appropriate reliability, validity and respon-
siveness properties.

PREPARING FOR THE PATIENT PERSPECTIVE
WORKSHOP ON SLEEP
In preparing for OMERACT 9, the working group met peri-
odically by teleconference and E-mail in addition to in-per-
son meetings at the American College of Rheumatology and
European LeagueAgainst Rheumatism conferences in 2007.
A systematic literature review of instruments designed to
assess various aspects of sleep was conducted in January
2007, and during 2007 these instruments were evaluated on
their response characteristics, psychometric properties, and
domains of sleep assessed. The deliverables for OMERACT
9 were to present the results of the systematic literature
review on sleep instruments and their truth and feasibility of
use in RA. The objective for OMERACT 9 was to select
candidate instruments based on truth, discrimination, and
feasibility that measure sleep domains of interest.

Systematic review of sleep instruments. In conducting the
systematic review the methodology of the Cochrane
Collaboration was adhered to and the following steps were
undertaken: a comprehensive literature search was conduct-
ed (keywords and MeSH terms: sleep, insomnia, sleep dis-
orders, questionnaires, interviews, health surveys, psycho-
metrics, health status, quality of life); citations and articles
were selected using predefined criteria by 2 independent
reviewers; information on the instruments was extracted
from the articles using 2 independent reviewers; characteris-
tics of the instruments were summarized including format
properties, number of items, response format, timeline, and
psychometric properties (reliability, validity, responsive-
ness). The literature search included: Medline (1966 to
January 2007), PsychINFO (1806 to January 2007),
Web-based databases (MAPI Research Institute and
Educational Testing Service Test Collection), sleep assess-
ment textbook chapters, bibliographies of sleep research, and
review articles. Self-report instruments designed to assess
sleep and sleep disorders in adults were selected. Instruments
developed to measure sleep disruption secondary to other
medical conditions (e.g., Parkinson’s disease, sleep apnea)
were excluded, with the exception of chronic pain.

The search resulted in 3751 citations from Medline (1966
to January 2007) and 174 citations from PsychINFO (1806
to January 2007). After applying the selection criteria, 45
instruments were identified that assessed a variety of
domains related to sleep (Table 1)15-64. In particular, the
domains related to sleep that were assessed in the sleep
instruments were identified and summarized, their applica-
bility to chronic diseases, and in particular RA, were evalu-
ated, and the psychometric properties and feasibility aspects
of the instruments were reviewed.

The various domains related to sleep that were assessed
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in the sleep instruments identified in the systematic review
were itemized and summarized (Table 2). Fourteen domains
were identified and presented at the EULAR 2007 confer-
ence. At a meeting of the working group at EULAR 2007,
the applicability of these domains to chronic diseases, and in
particular RA, was evaluated and confirmed. Also, the
response characteristics and psychometric properties of the
instruments were identified and summarized and, in prepa-
ration for OMERACT 9, a Delphi process reduced the num-

ber of instruments for consideration at OMERACT to 15
instruments. Selection of the instruments followed a similar
process that would be used at the OMERACT meeting. The
response characteristics of the instruments are summarized
in Table 3. The number of items typically ranged from 1 to
30 items, the response format was usually a Likert scale (4
or 5 point) or visual analog scale, and the timeline ranged
from “recent” to 3 months. Most of the instruments were
multidomain, and a summary of their psychometric proper-
ties based on the primary report of the instrument is provid-
ed in Appendix A.

BREAKOUT GROUP SESSIONS FOR THE PATIENT
PERSPECTIVE WORKSHOP ON SLEEP
At OMERACT 9, the session on sleep was part of the
Patient Perspective Workshop that was designed to consider:
a Patient Core Set, Sleep, Effective Consumer, and
Psychological and Educational Interventions. At the plenary
session for the Patient Perspective Workshop, the preparato-
ry work was described and the tasks of 3 breakout groups for
sleep were outlined. Each of the breakout groups considered
different aspects of sleep: sleep domains, feasibility, and
psychometric properties. The rapporteur for each breakout
group reported back to the Patient Perspective Workshop on
the deliberations of their group. They described the process
and any key points raised during the breakout session and
provided a summary of the rankings and scorings.

Sleep domains. For this breakout group, a deck of 14 cards
was given to each participant. On each card was the identi-
fication of a domain related to sleep and a brief description
(Table 2), and the participant was to reorder the cards from
the most important to the least important domain based on
their opinion. Although the domain descriptions were
self-explanatory and were in lay language, if needed, the
Chair of the breakout group could briefly review the
domains. Once the task was completed, each participant
returned the card deck ordered from the most important to
the least important domain. In reporting back to the Patient
Perspective Workshop the following were the 4 highest
ranked domains: 1. Sleep Adequacy; 2. Sleep Maintenance;
3. Sleep Initiation; 4. Daytime Functioning.

Feasibility.A package of 15 sheets was given to each partic-
ipant. On each sheet the identification of the instrument and
a summary of the format of the instrument were provided. In
addition there was a description of the instrument taken
from the primary publication, which could vary from the
instrument itself to a listing of the items in the instrument to
a simple text description. If needed the Chair of the break-
out group could review the “feasibility” component of
OMERACT filter of “Truth, Discrimination and Feasibility.”
The participant was to reorder the sheets from the most fea-
sible to the least feasible to use based on their opinion. In
reporting back to the Patient Perspective Workshop the fol-
lowing were the 4 highest ranked sleep instruments based on
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Table 1. Sleep instruments ascertained in the systematic review.

Abbreviation Title and Reference

ATSI Accumulated Time with Sleepiness Scale15

AIS Athens Insomnia Scale16

BNSQ Basic Nordic Sleep Questionnaire17

BSIQ Brock Sleep and Insomnia Questionnaire18

DSD Daily Sleep Diary19

Dutch SDQ Dutch Sleep Disorders Questionnaire20

DBAS Dysfunctional Beliefs and Attitudes About Sleep
Questionnaire21

ESS Epworth Sleepiness Scale22,23

Espie SDQ Espie Sleep Disturbance Questionnaire24

FOSQ Functional Outcomes of Sleep Questionnaire25

GCTI Glasgow Content of Thoughts Inventory26

HS Hyperarousal Scale27

ISI Insomnia Severity Index28

Jenkins SEQ Jenkins Sleep Evaluation Questionnaire29

KSD Karolinska Sleep Diary30

KSS Karolinska Sleepiness Scale31

Leeds SEQ Leeds Sleep Evaluation Questionnaire32

MOS MOS Sleep33

PSS Pictorial Sleepiness Scale34

PghSD Pittsburgh Sleep Diary35

PSQI Pittsburgh Sleep Quality Index36

PSI Post Sleep Inventory37

PSAS Pre-sleep Arousal Scale38

QOLI Quality of life & Insomnia39,40

RSS Resistance to Sleepiness Scale41

RDSS Rotterdam Daytime Sleepiness Scale42

SLEEP-50 Sleep-50 Questionnaire43

SAQ Sleep Assessment Questionnaire44,45

SBSR Sleep Behaviour Self Rating Scale46

SBS Sleep Beliefs Scale47

SDsQ Sleep Disorders Questionnaire48

SDsQ Sleep Dissatisfaction Questionnaire49

SEI Sleep Effects Index50

SEQ Sleep Evaluation Questionnaire51

SHI Sleep Hygiene Index52

SAMI Sleep Associated Monitoring Index53

SQS Sleep Quality Scale54

SQ Sleep Questionnaire55

SSES Sleep Self Efficacy Scale56

STQ Sleep Timing Questionnaire57

SWAI Sleep Wake Activity Inventory58

SSS Stanford Sleepiness Scale59

SMHSQ St. Mary’s Hospital Sleep Questionnaire60,61

VSH Sleep Scale Verran and Snyder-Halpern Sleep Scale62

WHIIRS Women’s Health Initiative Insomnia
Rating Scale63,64
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feasibility: Athens Insomnia Scale, 2.3; MOS Sleep
Measure, 4.0; Insomnia Severity Index, 4.9;
Women’s Health Insomnia Rating Scale, 5.5.

Psychometric properties. A package of 15 sheets was given
to each participant. On each sheet the identification of the
instrument and a summary of the reliability and validity

results were provided. The statistics and the details varied by
instrument but provided psychometric results given in the
primary publication of the instrument. Given the difficulty
of the task in evaluating some of the statistical methodology
and descriptions of the psychometric properties, the break-
out group was divided into 3 subgroups, and each subgroup
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Table 2. Sleep domains derived from the sleep instruments in the systematic review.

Sleep Domain Lay Description

Sleep initiation The ability to fall asleep. The time required to fall asleep
Sleep maintenance The ability to stay asleep all through the night or to get back to sleep if awakened
Sleep adequacy Getting sufficient quality and quantity of sleep so as to feel rested on awakening.
Daytime sleepiness Feeling sleepy during the day or having difficulty staying awake during quiet daytime activities
Sleep quantity Hours of nighttime sleep
Sleep regularity The extent to which sleep onset and arising are consistent from day to day
Sleep related behaviors Behaviors carried out both during the day and before bed that would affect the ability to sleep. For example: daytime

napping, shift work, meals, exercise, travel time zones, caffeine, alcohol, tobacco, and presleep activities that are either
quiet or stimulating

Sleep related beliefs Beliefs about one’s own ability to sleep and beliefs about sleep in general
Physical comfort Sleeping conditions such as room temperature, noise, light, bed partner, mattress, pillow or sleeping position. Physical

conditions such as pain or muscle cramps which would interfere with comfort
Breathing problems Problems at night with snoring, snorting, gasping, breath cessation, or shortness of breath
Sleep stage disorders Sleepwalking, nightmares, bedwetting, teeth grinding
Anxiety/tension Inability to unwind, relax, or turn off thoughts
Medication Sleeping medications or medications taken for other conditions that would affect sleep
Daytime functioning Ability to carry out work, leisure, household activities, and social relationships

Table 3. Response format of the selected sleep instruments from the systematic review.

Sleep Instrument Characteristics

Athens Insomnia Scale Timeline: The last month; 2 versions of scale available: AIS-8 (full scale version, consisting of 8 items relating both to
sleep characteristics and daytime consequences) and AIS-5 relating to sleep characteristics only; 3 point rating scale

Daily Sleep Diary Timeline: The previous night; 9 items; combination of short answer and 4 to 5 point ordinal scales
Dutch Sleep Disorders Timeline: Not specified; 34 items; 4 point scale; developed from the 176 item Sleep Disorders Questionnaire
Questionnaire
Dysfunctional Beliefs and Timeline: Not specified; 30 items; VAS—strongly disagree to strongly agree
Attitudes About Sleep Questionnaire
Epworth Sleepiness Scale Timeline: “Recent times”; 8 items; Likert 4 point scale
Insomnia Severity Index Timeline: Past 2 weeks; 7 items; six 5 point Likert and one multiple choice; available in 3 versions: self-administered,

significant other, and clinician
Leeds Sleep Evaluation Timeline: Comparison of sleep on medication to usual sleep; 10 items; 100 mm line analog scale
Questionnaire
MOS Sleep Timeline: Past 4 weeks; 12 items; 6 point Likert scale ranging from all of the time to most of the time
Pittsburgh Sleep Diary Timeline: Bedtime portion pertains to current day; wake time portion pertains to previous night. Bedtime form 8 items;

Wake time form 14 items; Variable format includes question and answer, circling the number of times a behaviour occurs,
and three 10 cm VAS scales for subjective sleep quality, mood and alertness on awakening

Pittsburgh Sleep Quality Index Timeline: Past month; 19 self-rated questions and 5 questions rated by bed partner (if available). Only self-rated
questions are included in scoring; 4 point Likert (primarily) as well as some question and answer; 7 component scores
(sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbance, use of sleeping medications, and
daytime dysfunction) as well as a global sleep quality score

Sleep Assessment Questionnaire Timeline: Not specified; 19 items; 5 point Likert scale
Sleep Disorders Questionnaire Timeline: Not specified; 5 point Likert scale; 175 items
Sleep Dissatisfaction Questionnaire Timeline: Not specified; 30 items; 5 point Likert
Stanford Sleepiness Scale Timeline: The present; 7 statements from which subjects pick the one that best describes their state of sleepiness at that

time
Women’s Health Initiative Timeline: Past 4 weeks; 5 items; 5 point scale
Insomnia Rating Scale
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reviewed 5 instruments. After their review, each subgroup
provided opinions on the instruments they reviewed, and the
breakout group chairs coordinated a discussion among all
the breakout group participants and reached an accord on
the scoring of the instruments (with a high score indicating
good psychometric properties). The 4 highest scored instru-
ments were: Athens Insomnia Scale, 13.6; SleepAssessment
Questionnaire, 13.0; Pittsburgh Sleep Diary, 12.0; MOS
Sleep Measure, 11.0.

CONSENSUS BASED ON SLEEP DOMAINS,
FEASIBILITY AND PSYCHOMETRIC PROPERTIES
Based on results from the 3 breakout groups (sleep domains
considered most important, highest ranked sleep instru-
ments on feasibility, and the highest scored sleep instru-
ments on psychometric properties), the 4 sleep instruments
identified for further consideration were the Athens
Insomnia Scale, the MOS Sleep Measure, the Pittsburgh
Sleep Diary and the Women’s Health Insomnia Rating Scale
(Table 4). Only the Athens Insomnia Scale assessed each of
the top 4 sleep domains, and the MOS Sleep Measure and
the Pittsburgh Sleep Diary assessed 3 of the domains and
partially assessed the fourth domain of daytime functioning.
Although the Pittsburgh Sleep Diary scored high on truth, it
is difficult to complete and ranked low on feasibility. On the
other hand, the Women’s Health Insomnia Rating Scale was
easy to complete and so ranked high on feasibility but did
not score high on truth. Both the Athens Insomnia Scale and
the MOS Sleep Measure scored high on truth and ranked
high on feasibility.

In summary, sleep instruments have been evaluated on
the domains assessed, feasibility, and psychometric proper-
ties. In terms of the OMERACT filter: truth relates to the
domains assessed (content validity) and psychometric pro-
perties of validity and reliability; feasibility is directly relat-
ed to administrative burden and applicability; and discrimi-
nation relates to the psychometric property of sensitivity or
responsiveness.

A number of domains related to sleep have been
reviewed, and several sleep instruments have been identified
that may be applicable to RA patients, namely: Athens

Insomnia Scale, the MOS Sleep Measure, the Pittsburgh
Sleep Diary, and the Women’s Health Insomnia Rating
Scale. To further evaluate the sleep instruments identified,
they should be considered in planned clinical trials of RA
patients to assess their applicability. To further establish
acceptability and applicability of the domains and the spe-
cific instruments, a Delphi exercise involving RA patients to
further understand sleep quality from their perspective
should be performed.
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