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Key points (3-5)

Sleep disorders must be assessed subjectively and objectively

Subjective assessment includes the medical interview and administration of
dedicated questionnaires / patient-reported outcome measures (PROMs)

Generic and disease-specific PROMs are available for a variety of sleep disorders
PROMs have inherent limitations and future research should aim to improve them
PROMs become increasingly important in clinical research and health outcomes

assessments

Synopsis (98 words)

Several questionnaires aka patient-reported outcome measures (PROMs) have been

developed for specific use in sleep medicine. Some PROMS are “disease-specific”, i.e. related

to a specific sleep disorder, whereas others are generic. These PROMS constitute a valuable

add-on to the conventional history taking. They can be used in the areas of research, clinical

practice and quality of healthcare appraisal. Still, these instruments have inherent

limitations, requiring proficient application in the various areas of interest. Disease-

specificity includes a potential for nosological bias that may confound diagnostic and

therapeutic results. Future research should provide solutions for shortcomings of presently

available questionnaires.
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Introduction

Sleep, next to healthy nutrition and exercise, is the third fundamental pillar of good health.
Disordered sleep is often associated with decreased health-related quality of life (HRQoL)
and may predispose to socio-economic adversity in many affected subjects.! Sleep disorders
may constitute distinct medical conditions or may complicate other somatic or psychiatric
diseases.? Adverse biomedical and psychosocial conditions3-® as well as unfavorable socio-
environmental factors’ negatively affect sleep and may play a significant role in the clinical
manifestation of sleep disorders. Due to lack of education on the physiology and pathology
of sleep in the curriculum of health care professionals, these disorders remain often
underdiagnosed and, consequently, not well treated.*® The use of questionnaires on sleep
and sleep disorders may help the practitioner to compensate for this knowledge gap.
Moreover, assessment of disordered sleep by applying structured enquiries may be

instrumental for making suitable differential diagnosis and offering patient-centered care.

Sleep disorders are assessed the same way as any other medical problem. The history is key
to formulating a working hypothesis that may be corroborated (or rejected) by physical
examination and targeted technical investigations. In order to confirm a tentative diagnosis
and to assess disease severity, sleep can be measured with different instruments.
Polysomnography (PSG) is considered the gold standard for this purpose.® PSG is carried out
by overnight recording of neurophysiological and cardiorespiratory signals, followed by
detailed analysis of the content and finalized by interpretation of the results by a sleep

specialist.’® Thus, the biological signals of PSG capture adverse events in sleep that
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compromise its quality. PSG is a reliable instrument for the objective assessment and

guantification of sleep-related pathophysiological phenomena.

Surprisingly, in many patients no robust correlation can be demonstrated between the
‘pathophysiological severity’ of the disorder as evidenced by markers on PSG and the ‘clinical
severity’ as indicated by the seriousness of symptoms and signs. Especially the lack of
association between the apnea-hypopnea-index (AHI), a polysomnographic marker of
severity in obstructive sleep apnea (OSA), and clinical manifestations of this condition has
become evident in recent years.!! Studies appraising associations between AHI and indices
of HRQoL have also failed to demonstrate any significant relationships.'2** Such lack of
correspondence may indicate that the pathophysiology-driven model of sleep-disordered
breathing does not satisfactorily capture disease heterogeneity and does not identify the
subtleties that constitute the individual’s clinical picture. This lack of correspondence may
hold true for non-respiratory sleep disorders as well. The AHI and potentially other
biomarkers emanating from pathophysiological paradigms may have insufficient power to
predict clinical relevance and their use as surrogate markers for disease severity may be
misleading.!! In sleep medicine, as in other disciplines, it is mandatory to apply a broad
range of examinations for establishing a correct diagnosis and for rating disease severity. In

this respect, the medical interview still is the cornerstone of the clinical workup.

Treatment is primarily aimed to remedy the underlying cause of the diagnosed sleep
disorder. In OSA for example, the therapeutic goal is to lower the AHI by preventing passive
collapse of the upper airway during sleep. Normalization of the AHI, however, is not always

associated with sufficient improvement of daytime symptoms (Box 1).%° In this case,
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alternative diagnoses or associated comorbidities must be further explored. Thus,
restoration of the physiological process is not an exclusive proxy for therapeutic success.
Systematic reassessment of presenting symptoms is essential and questionnaires that gauge
the patient’s perceived alterations in symptoms and HRQoL may be used for that purpose.®
Eventually, the patient’s appreciation of her or his own health condition is what matters

most.

- Insert Box 1 here -

The patient-reported outcome is instrumental for determining treatment success. A patient-
reported outcome measure (PROM) is a questionnaire consisting of several patient-reported
outcomes, designed to evaluate symptoms, functioning and other attributes inherent to
HRQoL. Such measures can be developed to assess the outcomes of a certain disease
(disease-specific PROMs) or several diseases irrespective of their causes (generic PROMs).
PROMs are utilized in combination with clinical outcome measures (COMs) to define overall

therapeutic success.'’

In this paper we will review the purposes of sleep questionnaires that are used as structured
PROMs. Also, we will expand on the multiple purposes of PROMs, on their relevance for
value-based healthcare, and on the necessity to establish standards for appraising the
guality of these instruments. Conventional and special approaches to querying patients will

be discussed, as well as inherent limitations and opportunities for future developments.

PROMS can be used for different purposes
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As a means of structured history taking, questionnaires have been introduced long ago in
medical research. PROMs were initially developed for clinical trials, in which they were
utilized to identify eligible participants, to monitor therapeutic efficacy, side effects and
safety of new medical products and, eventually, to estimate their risk versus benefit ratios.'®

Currently, the use of PROMs has become mandatory in pharmaceutical research.?

In clinical practice, PROMs may have different purposes and may serve multiple goals.
Screening questionnaires are typically administered in a preclinical phase and are designed
to establish the a priori likelihood of a certain diagnosis. Systematic reviews have been
published on questionnaires that intend to screen for multiple sleep disorders??, and for
single diseases such as OSA.?%2? Further discussion of this matter is outside the scope of this

review.

PROMS are especially useful for estimating the relative importance of different symptoms
associated with a given clinical condition. Not all complaints are equally troublesome and
gathering inclusive information on the different symptoms enables the practitioner to focus
on details that matter most to the individual patient.?3 The characteristics of particular traits
may provide actionable information suitable for personalized treatment.?* Likewise, the
PROMs that allow for this differentiation should be sensitive enough to monitor effects of
treatment and to verify that therapeutic results correspond with the patient’s expectations

in terms of improvement of HRQoL.>
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HRQoL can be concisely defined as ‘the personal health status of an individual’.?®?” Of note,
symptom severity may compromise perceived health, but it is not per se synonymous for a
decreased quality of life. Actually, HRQoL is a multiple domain concept not only referring to
experiences of illness such as pain, fatigue, and disability but also considering broader
aspects of the individual’s physical, emotional, and social wellbeing.® Different constructs of
HRQoL exist, but when used in a research domain, the chosen model should be consistently

applied.?®

PROMs are increasingly used to standardize medical practice and to assess effectiveness of
organized healthcare. Research on patient-centered outcomes makes use of aggregated
PROMs data to compare effectiveness of different providers with the aim to support quality
improvement in healthcare.?® Value-based healthcare is a prevailing health-economical
model in which COMs and PROMSs are combined into standard sets for appraising treatment
outcomes of various diseases.3° As outcomes are based on patients’ priorities, the role of
internationally validated, high-quality PROMs is paramount in the assessment strategy of
value-based healthcare.'” From an integrative perspective, there is a case for pooling the
intentions and efforts of the various stakeholders (i.e. clinicians, patients, researchers and
healthcare insurers) to endorse sustainable data collection systems in which PROMs are
administered at intake and in the course of treatment. Such comprehensive approach is
expected to stimulate meaningful use in research, clinical practice and quality improvement

programs.3!

Quality and reporting of PROMs
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Measurement properties of PROMs must comply with rigorous standards as shown in Table
1. The quality prerequisites of a PROM must be tested prior to release for large-scale use.
Recommendations regarding the design and implementation of new questionnaires are
available in the literature.323> Also, there are guidelines on how to assess the
methodological quality of existing PROMs.3® The International Society for Quality of Life
Research (ISOQOL) has published a set of standards itemizing different properties that a
PROM should be tested for (Table 1).3” Together, these properties define the

“validity”, being the agreement between what a PROM actually measures in view of what it
purports to measure. The role of patients is very important in determining the content
aspect of validity — the target population should be involved already in the initial phase of
designing a new PROM. Finally, PROMs should not be regarded as static instruments but
should be updated in the course of time with the aim of improving their measurement

properties in a “PROM cycle”.3>

- Insert Table 1 here -

As already mentioned, PROMs consist of separate questions that may be grouped into
different domains reflecting various dimensions of a certain disease. To determine the
dimensionality of a PROM in terms of different symptoms or HRQoL aspects, items can be
grouped together based on clinical relevance of symptoms. This is called a “clinimetric”
method. In contrast, the application of principal component analysis (i.e. statistical analysis
of items in a covariant matrix) is known as a “psychometric” approach.3®3° Both methods
can be used to decide on the content of a PROM. The questions themselves test the severity

of a phenomenon (a symptom, generally speaking) in terms of intensity and frequency over
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time. Furthermore, it can be appraised to what extent various symptoms pose a problem
regarding different aspects of HRQoL. Usually, the results of the separate items are
computed into scores per domain and/or a global score reflecting the overall subjective
severity of the disease. Moreover, several options exist to visualize the results of PROMs.

Figure 1 shows an overview of common graphical illustrations of symptoms and domains.

- Insert Figure 1 here -

PROM:s in sleep medicine

Since the 1990s several PROMs have been introduced for different purposes in the field of
sleep medicine. A distinction is being made between generic questionnaires that may be
used in various medical disciplines versus disease-specific questionnaires, designed to gauge
symptom severity and HRQol effects for particular sleep disorders. With respect to disease-
specific aspects of sleep medicine, we review frequently used questionnaires in the domains

of OSA, insomnia and restless legs syndrome (RLS).

Generic questionnaires

Generic questionnaires such as the Medical Outcomes Study 36-item Short Form Health
Survey (SF-36)*° and the EuroQol 5 Dimensions questionnaire (EQ-5D)*!, among others, have
been used to assess HRQoL in patients with sleep disorders. As this target population was
not specifically envisaged when these questionnaires were designed, there is little evidence

regarding content and other features of measurement validity.*? The relevance of generic
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HRQol instruments for sleep medicine practice is limited and will not be discussed further in

this manuscript.

Generic sleep- and sleepiness-related questionnaires

Two sleep questionnaires, the Pittsburgh Sleep Quality Index (PSQI)*? and the Epworth
Sleepiness Scale (ESS)** are broadly used in different areas of sleep medicine. The PSQl is
suitable for assessing sleep quality in sleep disorders as well as disturbed sleep in other
conditions such as mood disorders or pain syndromes.* The PSQI consists of 19 questions
on a 4-point Likert scale (0—-3) and covers 7 domains: subjective sleep quality, sleep latency,
sleep duration, sleep efficiency, sleep disturbance, use of hypnotics, and daytime
dysfunction. The global score is the sum of all domain items and ranges from 0 to 21. The
cut-off for abnormal sleep is >5, worse sleep quality being associated with higher scores. A
review and meta-analysis of the suitability of the PSQI for assessing sleep dysfunction in
clinical and non-clinical populations has been published elsewhere.* According to this
structured review, the PSQIl shows strong reliability and validity, and moderate structural

validity in a variety of samples, suggesting the tool fulfills its intended utility.

The ESS is a concise PROM composed of 8 questions on a 4-point Likert scale (0-3), yielding
scores between 0 and 24, 11 and higher indicating excessive daytime sleepiness. The ESS
was originally designed to assess subjective sleepiness in both normal subjects and patients
with various sleep disorders.* In a separate study on measurement properties, adequate
validity was demonstrated for this scale, based on which it was proposed as a reliable

method for measuring daytime sleepiness in adults.*’” However, subsequent studies have
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shown limited internal consistency, rendering the ESS probably suitable for group but not for
individual-level comparisons.*® The reliability of the ESS in clinical settings is still unproven*?
and its unconditional application has been criticized.>® Finally, the ESS seems to embody
sleepiness better in males than in females who less often have a total score of 11 or higher,

although they report feelings of sleepiness as often as males.>1>2

PROMs for OSA

A whole array of questionnaires is currently available for use in OSA. Below, we only report
on PROMs that have been subject of appropriate quality assessment and for which

measurement properties have been reported.*? These PROMs are listed in Table 2.

- Insert Table 2 here -

The Functional Outcomes of Sleep Questionnaire (FOSQ) is a PROM designed to assess
HRQoL in adults suffering from excessive daytime sleepiness. It has been used for studying
effects of treatment with positive airway pressure in OSA patients.>® The instrument
comprises 30-items on a 4-point Likert scale assessing effects of being sleepy or tired on
functional performance in 5 domains of health (activity level, general productivity, vigilance,
intimate relationships, and social outcome).>* A global score between 5 and 20 is obtained

by computation of the subscales of the 5 domains, a lower score indicating worse HRQoL.

The OSA Patient-Oriented Severity Index (OSAPOSI) consists of 32 questions probing

problems in 5 domains (nocturnal sleep, daytime functioning, emotions, productivity and
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need of medical care).>> Each item is assessed according to the severity of the problem on a
6-point Likert scale and the impact on the HRQoL. Higher values correspond with higher

impact.

The Calgary Sleep Apnea Quality of Life Index (SAQLI) comprises 56 disease-related and 28
treatment-related questions.>® Each item is rated on a 7-point Likert scale. The following
domains are covered: daily functioning, social interactions, emotional functioning and
symptoms. Also, unwanted treatment-induced side effects are registered. The questions
encompass the amount of time a problem is present, the amount of difficulty a person
experiences with a certain problem, or the severity of the problem itself. In contrast with the
other OSA questionnaires that can be filled out by the patients themselves, this elaborate

PROM was designed to be administered by an interviewer.

The Quebec Sleep Questionnaire (QSQ) lists 32 questions on a 7-point Likert scale, querying
the degree of problems associated with daytime sleepiness, diurnal symptoms, nocturnal
symptoms, emotions and social interactions.’” The mean scores of the 5 domains are
computed to produce a total score, positively reflecting HRQoL. The instrument’s
responsiveness is adequate to show subtle changes induced by treatment. While the SAQLI
and QSQ bear similarities, a notable difference between the two is that the former is based
on a “psychometric” factor analysis model whereas the latter results from a “clinimetric”

disease impact approach.>®

Masa et al. developed a PROM for OSA based on a simple visual analogical well-being scale

(VAWS) and assessed its performance in respect of existing HRQoL questionnaires.'* VAWS
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correlated with all HRQoL tests but better with FOSQ and EQ-5D. Furthermore, VAWS and
FOSQ correlated better with clinical variables (restlessness and snoring) than other HRQoL
tests. VAWS captured effects of treatment similarly to FOSQ but better than other HRQoL
tests. VAWS was promoted as a very simple tool for testing HRQoL in OSA before and after

treatment.

The OSA-specific questionnaires described above have been criticized for incomplete
validation and the lack of certainty about measurement error.*? Recently, a new PROM for
OSA has been developed, involving patients in all the consecutive steps of instrument
validation. The Patient-Reported Apnea Questionnaire (PRAQ) consists of 40 questions on a
7-point Likert scale, probing the degree of difficulties or problems with OSA-related
symptoms over 10 health-related domains.”® The measurement properties are appropriate
and responsiveness to treatment seems adequate.3? While patients were generally positive
about the usefulness of the PRAQ, healthcare providers reported minor impact on their
practices and did not consider the PROM of great help with regard to improving patient-

centeredness.®°

PROMs for insomnia

While insomnia — the inability to fall asleep or to maintain sleep overnight —is a frequent
complaint in many common diseases and in sleep disorders, it can be a diagnostic entity in
its own right. In the latter case, the term ‘chronic insomnia disorder’ is used.? Several PROMs
have been developed for this condition. The two most frequently applied questionnaires are

discussed in this section. The above-mentioned PSQl is suitable for assessing insomnia
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severity and for evaluating effects of treatment.®! The Insomnia Severity Scale (ISl) is a 7-
item questionnaire on a 7-point Likert scale, surveying difficulties with initiating or
maintaining sleep and associated adverse daytime consequences. Results range between 0
(no insomnia) and 28 (very severe insomnia), 8-14 being subthreshold insomnia.®? There is
convincing evidence to show that the ISl is a reliable instrument for detecting cases of
insomnia in the general population, as well as for assessing treatment responses in clinical

patients.®3

PROMis for restless legs syndrome

Restless legs syndrome (RLS) is characterized by unpleasant feelings in the lower limbs, and
sometimes also the arms or the trunk. These sensations cause an urge to move and are
relieved by movement. The symptoms exacerbate in the evening and may prevent patients
from falling asleep and/or cause to wake them up.®* PROMs are available to assess symptom

severity and response to treatment.

The Restless Legs Syndrome Quality of Life Questionnaire (RLSQLQ) consists of 18 items that
gauge the effects of RLS on the patient’s functioning related to work, social and sexual
interactions.®® Ten of the items yield a global quality-of-life score between 0 and 100, a
higher value indicating a better outcome. The other eight questions deal more in depth with
work and sexual interest. The RLSQLQ was found to be a reliable instrument for measuring

HRQoL in RLS patients.®®
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The International RLS study group (IRLSSG) has developed a ten-question PROM.®® This scale,
the IRLSSG rating scale (IRLS), grades the severity, frequency, and impact on sleep of RLS
symptoms, higher values indicating more severe complaints. The IRLS is not conceived as a
screening tool and requires a prior diagnosis of RLS to be used properly. With this scale,
spontaneous fluctuations in symptom severity and treatment responsiveness can be

assessed. The measurement properties of the IRLS are deemed appropriate.®®

Controversies

While the methodology of measuring PROs by the systematic application of validated
guestionnaires has greatly improved our management of various sleep disorders, there are
also downsides to this approach. The inexpert use of PROMs may lead to pitfalls that must

be acknowledged and addressed.

The use of disease-specific questionnaires may be a source of nosological bias. On the one
hand, symptoms of disturbed sleep such as snoring, inability to sleep and restlessness may
be a manifestation of an underlying condition, for example, alcohol abuse, rheumatic pain
and constitutional eczema, respectively. On the other hand, each of these symptoms may be
a key feature of a nosologically defined sleep disorder — in this example: OSA, chronic
insomnia disorder and RLS, respectively. How to interpret symptoms, either as elements of a

multisymptomatic condition or as main traits defining a particular phenotype, largely
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depends on the clinical context. In sleep medicine, generic symptoms and “specific”

symptom-based disorders are frequently mixed up.

Many questionnaires constructed around specific sleep disorders are a compilation of non-
specific symptoms that may occur in other conditions as well. A set of symptoms attributed
to a particular sleep disorder may overlap with other disorders characterized by a different
pathophysiological background. Yet, the assignment of a selection of symptom-based
guestions to a disease-specific PROM, invariably suggests that all items are causally related
to the postulated disease, which is obviously not the case. Therefore, inexpert application of
disease-specific PROMs may result in spurious diagnoses and, consequently, inefficient
treatment (Box 2). In extreme situations, PROMs may generate information that potentially

could be (ab)used in ways that disadvantage patients or to limit access to medical services.®’

- Insert Box 2 here -

In contemporary sleep medicine, the diagnosis of nosologically defined sleep disorders is
founded on a combination of a clinical presentation and evidence for pathophysiological
abnormalities demonstrated by clinical sleep testing. While both components may coincide
or even be discordant, establishing a diagnosis is frequently straightforward and therapy is
mostly effective. Not rarely, however, the clinical presentation is complex. Different sleep
disorders may co-occur or be complicated by other diseases. Insomnia, for instance, is a
common complaint in somatic and/or mental diseases. Moreover, insomnia and OSA co-

occur in approximately 30-40% of cases.®® Application of PROMs for specific sleep disorders
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will only partially map these complex conditions and associated HRQoL impairments. Also,

patient-centered treatment outcomes will be incompletely assessed.

Nosologically defined sleep disorders may be heterogeneous in clinical presentation. For
example, in OSA at least three different phenotypes have been observed, namely patients
with excessive daytime sleepiness, disturbed sleep or minimal symptoms.®° These subtypes
cannot be discriminated by the AHI, as quite similar AHI values were shown across the three
groups. Obviously, a case-mix of different OSA phenotypes must be included in the
validation process of PROMs for OSA. If not, the instrument may predispose to assessing the
characteristics of only a certain subgroup. Particularly, subjects who participate in PROM
research may belong to subclasses that are not representative of the entire target
population.>® As phenotypical heterogeneity of OSA has only recently been demonstrated,
and post-dates the publication of legacy OSA questionnaires, it is presumed that all these
PROMs may suffer from selection bias to some extent. HRQoL assessment with the FOSQ,
for example, only assesses effects of fatigue or being sleepy and does not include effects of

disturbed nocturnal sleep.

Future directions: the need for new PROMs

Can we reliably and beneficially use the existing PROMs in clinical and investigative sleep
medicine? The answer is positive, if the user is sufficiently aware of the scope, strengths and
limitations of the different available instruments. Yet, the field lacks an easy-to-use tool —

like a clinical thermometer — appealing to both patients and practitioners.®®
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Many sleep centers use a collection of different questionnaires, such as PSQl, ISI, ESS, FOSQ,
etc., yielding excessive, redundant and sometimes conflicting information, thus burdening
doctors and patients. To overcome this exorbitance, several approaches may be envisaged.
The first one is to pool items of existing PROMs that are already validated by patient input.
Rather than to rely on composite scores of the different domains in separate PROMs, the
individual questions of the PROMs might be more suitable for alerting a healthcare

professional to the most important problems of an individual patient.>°

Another method may consist of extracting distinct traits from disease domains that have
proven relevant and to disengage them from conventional — yet still putative — disease
models. This way, the constellation of symptoms related to disturbed sleep and daytime
dysfunction could be reduced to a minimal set of essential features, e.g. insomnia,
sleepiness, fatigue, bodily discomfort, etc. For each distinct feature, a degree of severity and
impact on HRQoL can be assessed. Moreover, by making the PROM free of hypothesis as to
a tentative medical diagnosis, preconceptions regarding causality — which is inherent to most
disease-specific questionnaires — can be obviated. The expected elimination of bias together
with opportunities for multipurpose utility would justify the development of a completely

new sleep questionnaire.

When symptoms are non-specific, a priori coupling with diagnostic outcomes may be
speculative. In such conditions, a reference benchmark is required to assure certainty about
causation. While PSG may disclose certain pathophysiological markers, it is often uncertain
whether pathophysiology and clinical symptoms are causally linked. Thus, PSG may fall short

of providing the required benchmark. Therefore, attribution of causality remains elusive in
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many patients with sleep complaints. Favorable symptomatic response to treatment, e.g.
therapy with positive airway pressure for OSA, provides additional evidence regarding the
relationship between the presenting symptoms and the purported sleep disorder. Diagnostic
therapy is a means not only to assess the degree of symptomatic relief, but also to suggest
causality.!! It has been emphasized that PROMs should be sufficiently sensitive to detect
treatment-induced changes over time. Because the observed changes may support

diagnostic evidence as well, responsiveness inherently reflects disease-specificity.

Finally, PROMs may become outdated as their content usually remains unchanged whereas
medical concepts and treatments will advance over time. To overcome static inertia,
dynamic solutions for obtaining patient-reported outcomes have been developed. The
Patient-Reported Outcome Measurement Information System (PROMIS) was established in
2004 with funding from US National Institutes of Health (NIH).”° In this configuration,
patient-reported outcomes related to different diseases are collected and stored in item
banks. These databases include large sets of single questions that comprehensively cover
various symptom domains. The collection of items is accessible for computer-adaptive test
(CAT) systems that dynamically compose a (variable) set of patient-reported outcomes
depending on the patient’s characteristics and on the answers given to preceding questions.
The aim is to introduce targeted approaches for capturing relevant patient-centric
information, whilst reducing the respondent burden. PROMIS sleep disturbance and sleep-
related impairments item banks have been created for assessing sleep disorders.”! Excellent
measurement properties were attributed to this PROM, which was considered useful for

probing general aspects of sleep and sleep-related impairments in various groups of
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patients. This development holds promise for creating future patient-centered assessment

instruments in the field of sleep medicine.

Abstract

As sleep disorders are highly prevalent, many patients seek appropriate medical help for
their sleep problems. Whilst the medical interview is essential for establishing a diagnostic
working hypothesis, questionnaires are valuable add-on tools with respect to clinical
subtyping, differential diagnosis, identification of comorbidities and assessing response to
treatment. The term “patient-reported outcome measures” (PROMs) is standard for
guestionnaires that are validated along a spectrum of different measurement properties.
PROMs must comply with rigorous psychometric standards and should be evaluated
carefully prior to release. Sleep disorders can be assessed with generic or disease-specific
guestionnaires. The latter category comprises PROMs for specific sleep disorders such as
obstructive sleep apnea (OSA), insomnia and restless legs syndrome (RLS), among others.
There are certain limitations on the use of PROMs. The composing traits are often non-
specific and overlap among different nosological entities. Moreover, PROMs may not
capture the full spectrum of disease heterogeneity. Therefore, inappropriate use may yield
spurious diagnoses and ineffective treatment. Besides the use of disease-specific
instruments, the field of sleep medicine may envisage the introduction of domain-specific
guestionnaires — free from diagnostic preconceptions — targeting traits that are unique to
the patient’s condition. This observation may open up perspectives for innovative research

on still better PROMs.
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Clinics Care Points

e History taking in patients with sleep disorders can be improved by using self-
administered PROMs

e The selection of PROMs should comply with the tentative diagnosis obtained from
the medical interview

e PROMs that have an optimal balance between amount of information versus
respondent burden are to be preferred

e PROMs are a very important instrument to systematically assess effects of treatment

e Inadvertent use of PROMs is discouraged as such approach inevitably produces

spurious diagnoses and inadequate treatment
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TABLE 1. Definition of PROM properties

Conceptual and
measurement model

The conceptual model provides a description and framework for the targeted construct(s) to be included in a PRO
measure. The measurement model maps the individual items in the PRO measure to the construct

Reliability
Internal consistency
Test—retest reliability

The degree to which a PRO measure is free from measurement error
The degree of the interrelatedness among the items in a multi-item PRO measure

A measure of the reproducibility of the scale, that is, the ability to provide consistent scores over time in a stable
population

Validity
Content validity

Construct validity

Criterion validity
Responsiveness

The degree to which a PRO instrument measures the PRO concept it purports to measure
The extent to which the PRO measure includes the most relevant and important aspects of a concept in the
context of a given measurement application

The degree to which scores on the PRO measure relate to other measures (e.g., patient-reported or clinical
indicators) in a manner that is consistent with theoretically derived a priori hypotheses concerning the concepts
that are being measured

The degree to which the scores of a PRO measure are an adequate reflection of a ““gold standard.”

The extent to which a PRO measure can detect changes in the construct being measured over time

Interpretability of

The degree to which one can assign easily understood meaning to a PRO measure’s scores

scores

Minimal important Minimal important difference (MID)—The smallest difference in score in the outcome of interest that informed

difference patients or informed proxies perceive as important, either beneficial or harmful, and that would lead the patient
or clinician to consider a change in the management

Burden The time, effort, and other demands placed on those to whom the instrument is administered (respondent

burden) or on those who administer the instrument (investigator or administrative burden)

Adapted from Reeve et al. (37) with permission from the publisher
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Table 2. Validated PROMs in OSA

Questionnaire Authors Content #Items | #Domains | Likertscale | Direction
Functional Outcomes of Sleep Weaver TE et al. 1997 (51) Assessing the degree of difficulty for doing 30 5 4 ™
Questionnaire (FOSQ) activities due to fatigue or being sleepy
OSA Patient-Oriented Severity Piccirillo JF et al. 1998 (52) Magnitude and importance of problems 32 5 6 N
Index (OSAPOSI) related to impaired activities, feelings,

situations and behaviors
Calgary Sleep Apnea Quality of Flemons WW et al. 1998 (53) The disease-related part of the 56 4 7 ™
Life Index (SAQLI) questionnaire probes the amount of time,

the amount of difficulty, or the severity

associated with certain problems related to

activities and functions
Calgary Sleep Apnea Quality of Flemons WW et al. 1998 (53) The treatment-related part of the 28 N/A 7 ™
Life Index (SAQLI) questionnaire probes side-effects of CPAP

therapy in terms of experienced problems
Quebec Sleep Questionnaire Lacasse Y et al. 2004 (54) Assessing the degree of problems related to 32 5 7 ™
(QsQ) impaired activities, feelings, situations and

behaviors
Visual analogical well-being Masa JF et al. 2011 (14) Ratig the degree of the present well-being 1 1 N/A -
scale (VAWS) status between least favorable and most

favorable by putting a marker on a

horizontal line
Patient-Reported Apnea Abma IL et al. 2017-2019 (56, 39, | Ratig the degree experiencing problems with 40 10 7 ™

Questionnaire (PRAQ)

57)

activities, feelings, situations and behaviors

N/A: not available; T
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Box 1

Box 1. Attribution bias

A 53-year-old obese male patient presents with complaints of loud snoring and breathing
stoppage observed by the bed partner. He reports excessive daytime sleepiness (EDS), as he
is unable to remain awake during staff meetings and driving. The AHI, assessed by PSG, is
35/h. The patient is compliant with prescribed CPAP therapy and reports that his snoring is
well controlled, much to the satisfaction of his bed partner. His sleepiness, however, is not
improved at all. A new PSG under CPAP therapy demonstrates a residual AHI of 2/h and a
total sleep time of 674 minutes. An annex MSLT shows a mean sleep latency of 5 minutes,
without any REM sleep in the 5 naps. Repeat history taking is remarkable for persistence of
EDS and the need to sleep more than 10 hours per night ever since his early teens. A
diagnosis of “idiopathic hypersomnia with long sleep time” is established and treatment with
methylphenidate 10 mg t.i.d. is commenced in addition to the already installed CPAP
therapy.

This case is remarkable for a spurious association between pathophysiologically relevant
sleep-disordered breathing (with an AHI indicative of “severe OSA”) and EDS. In this
example, the hypersomnolence was primarily caused by an unrelated disorder of the central

nervous system.
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Box 2

Box 2. Non-specificity of symptoms

A patient with severe RLS obtains a total score of 25 on the Insomnia Severity Index,
composed of the following subscores: (1) Difficulty falling asleep — 4 ; (2) Difficulty staying
asleep — 4 ; (3) Problems with waking up too early — 2 ; (4) Dissatisfaction with sleep — 4 ; (5)
Sleep problem noticeable to others — 3 ; (6) Worry an distress — 4 ; (7) Interference with daily
activities — 4.

This test result could be inadvertently labeled as “very severe insomnia disorder”. Yet,
treatment with cognitive behavioral therapy would be ineffective in this case because RLS is

the causative mechanism.
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Figure 1. Different graphical presentations of results from PROMs

Figure 1. Different graphical presentations of results from PROMs
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Figure 1 Caption
A. Graphical presentation of a trait, e.g. sleepiness, as a value on a tachometer scale
B. Presentation of different traits on a 7-point Likert scale in parallel columns, using
smileys to enhance the visual effect; Adapted from Abma et al. (39) with permission
from the publisher
C. Radar plot with positioning of different traits on a 7-point Likert scale, also showing
treatment effects

D. A one-dimensional visual analogue scale

The role of PROMs in sleep Final (11-02-2021 —11:30) Page 31 of 31



