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A B S T R A C T

Since its publication in 1989, the Pittsburgh sleep quality index (PSQI) has become one of the most widely used 
self-report instruments in sleep medicine. Despite its enduring popularity, its extensive adoption has been 
accompanied by conceptual and methodological concerns regarding its psychometric foundations and the 
construct it purports to measure.

This review offers a critical appraisal of the PSQI nearly four decades after its introduction and outlines di
rections for its contemporary use. Five interrelated issues are examined: (i) the absence of a clearly specified 
construct model of “sleep quality”; (ii) the frequent use of the PSQI as a proxy for insomnia or sleep disturbance; 
(iii) the interpretive fragility of the conventional global score cutoff (>5); (iv) heterogeneity in component 
scoring logic and instability of factorial structure; and (v) the redundancy and recall vulnerability of retro
spective sleep continuity estimates.

Drawing on the shift from “sleep quality” toward multidimensional sleep health, we propose reframing PSQI 
outputs within a theoretically grounded sleep health perspective. Accordingly, alternative strategies for scoring, 
reporting, and interpretation are discussed to preserve the value of this legacy instrument while improving its 
conceptual alignment with contemporary models of sleep assessment.

Practice points and research agenda
Practice points

1. The Pittsburgh sleep quality index should not be interpreted as 
a measure of insomnia severity or as a diagnostic tool for spe
cific sleep disorders without careful consideration of its 
multifaceted content.

2. Reliance on the global score and conventional cutoff may 
overshadow clinically meaningful variability; examining 
component profiles and item-level responses can improve 
interpretation in both research and clinical settings.

3. Reframing questionnaire outputs within a multidimensional 
sleep health perspective may enhance their conceptual clarity 
and support more precise reporting and interpretation.

Research agenda

1. Future studies should formally evaluate alternative scoring 
approaches, including domain- and profile-based strategies, 
and assess their validity across diverse clinical and community 
samples.
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2. The instrument's dimensional structure requires further exam
ination using contemporary psychometric methods, with 
explicit consideration of construct specification and measure
ment models.

3. Longitudinal and interventional studies are needed to deter
mine whether alternative scoring and profile-based in
terpretations improve sensitivity to change and clinical 
decision-making.

1. Introduction

In the intricate history of sleep research, the seemingly straightfor
ward notion of “sleep quality” has long played the role of an elusive 
actor, standing in contrast to the more clearly delineated and objectively 
assessed concept of “sleep quantity”. Despite its intuitive appeal and the 
understandable tendency to model it after successful constructs such as 
general health or quality of life, defining sleep quality inevitably runs 
into the intrinsically elusive nature of the construct itself. From the 
outset, the idea of “quality” appears to imply a subjective judgement, 
typically assessed via self-report, concerning the perceived characteris
tics of a sleep episode [1,2]. This, however, collides with the reduced or 
absent conscious awareness inherent to sleep, which renders individuals 
largely unaware of the physiological processes (i.e., objective sleep pa
rameters) that are presumed to contribute to making sleep “good” or 
“poor” [3,4], along an implicit continuum that often overlaps with the 
equally ill-defined notion of “sleep disturbances”.

Unsurprisingly, attempts to arrive at a shared definition of sleep 
quality have unfolded against the backdrop of the classic sub
jective–objective dichotomy in sleep research. Efforts have focused both 
on identifying the intrinsic, measurable sleep characteristics underlying 
a “good” sleep episode and on characterizing the nature of its subjective 
experience [1]. In line with this perspective, in 2017 the National Sleep 
Foundation convened a panel of experts to identify evidence-based in
dicators of good sleep quality across the lifespan, with the explicit aim of 
translating scientific knowledge into recommendations for the general 
public [2], actually reframing the problem from one of definition to one 
of measurement. After reviewing 277 studies, the task force agreed that 
so-called sleep continuity metrics (such as sleep latency, number of 
prolonged awakenings during nocturnal sleep, wake after sleep onset, 
and sleep efficiency) represent robust indicators of sleep quality across 
the lifespan. By contrast, and perhaps counter to commonsense expec
tations, no consensus was reached regarding sleep architecture or day
time functioning. For example, the panel concluded that a higher 
proportion of rapid eye movement (REM) sleep does not necessarily 
indicate better sleep quality, and it did not reach a shared position on the 
relationship between slow-wave sleep (SWS) and sleep quality. Notably, 
it was also acknowledged that self-reported sleep quality ratings may 
naturally reflect non-sleep-related phenomena and conditions, including 
mood, pain, and general health status [1,2], reinforcing the notion that 
what is commonly labeled as “sleep quality” is not fully captured by the 
experience of sleep per se, but rather emerges from the interplay of 
sleep-related processes with both trait-like and state-dependent factors. 

As a consequence, sleep quality remains an inherently complex 
construct that resists straightforward synthesis, distinct from objective 
descriptions of sleep and intrinsically shaped by the multifaceted nu
ances of individual experience.

Yet, despite this conceptual instability, sleep quality continues to 
occupy a central position in contemporary sleep research. The construct 
remains widely used in epidemiological studies, where it is frequently 
examined as an independent predictor of a broad range of health out
comes [5,6], with recent years witnessing a sustained and even 
increasing volume of publications explicitly referring to sleep quality in 
their aims and conclusions. In fact, this trend is also bibliographically 
evident: a simple PubMed search for “sleep quality” (all fields), con
ducted from database inception to 2025, shows a steady increase in 
indexed publications over the last ten years, with a recent rise from 4811 
records in 2024 to 6066 in 2025.

However, in spite of these persistent uncertainties, a single legacy 
instrument has been routinely used to operationalize “sleep quality” 
since 1989, namely the Pittsburgh sleep quality index (PSQI). Originally 
developed by Daniel Buysse and colleagues to assess sleep disturbances 
in individuals with psychiatric diagnoses [7], the PSQI is a compact 
self-report questionnaire that has become familiar to sleep researchers 
and clinicians worldwide. It has been translated into more than 60 
languages and comprises 18 items probing sleep-related experiences, 
habitual sleep patterns, and common sleep problems over the preceding 
month [7]. Through a scoring procedure that yields seven component 
scores (subjective sleep quality, sleep latency, sleep duration, sleep ef
ficiency, sleep disturbance, use of sleep medication, and daytime 
dysfunction), a global score intended to summarize overall “sleep 
quality” is obtained.

Favored by its ability to respond to a clear assessment need shared by 
both sleep researchers and clinicians, the PSQI rapidly established itself 
as one of the reference instruments for evaluating sleep quality. Over 
time, the construct of sleep quality has become closely intertwined with 
the questionnaire itself, which is now widely used in large-scale studies 
of the general population [8,9] and commonly regarded as a screening 
tool for “sleep dysfunction” across clinical and non-clinical settings [10]. 
As of February 2026, the original 1989 article has been cited 13,728 
times in PubMed and over 43,000 times on Google Scholar, with the 
number of studies mentioning or using the PSQI continuing to increase 
steadily year by year.

As the PSQI approaches four decades of use, the present perspective 
aims to take stock of its role in sleep research and clinical practice. 
Specifically, the paper offers a critical appraisal of the instrument, 
revisiting its merits and recurrent misuses in light of ongoing debates 
surrounding the concept of sleep quality, and situating the PSQI within 
the current research landscape by integrating perspectives from sleep 
medicine and psychometrics. Inspired by classical philosophical argu
mentation, the review is structured into two complementary sections: a 
pars destruens, which examines five core issues related to the PSQI that 
are well represented in the literature, and a pars construens, outlining 
constructive proposals for how the potential of the PSQI may be more 
coherently grounded and integrated within contemporary sleep research 
and assessment practices.

2. Scope and procedural approach

Consistent with this introductory outline, this article is conceived as 
a theory-driven perspective and narrative critical review rather than a 
systematic review or meta-analysis. Hence, its aim is not to provide an 
exhaustive synthesis of all psychometric and clinical studies of the PSQI, 
but to reassess selected conceptual, methodological, and interpretive 
issues that have become particularly relevant after nearly four decades 
of widespread use. To support this argument and encourage debate, we 
combined: (i) a critical reading of key conceptual, psychometric, and 
clinical literature on the PSQI and, more broadly, sleep quality and self- 
report sleep assessment; (ii) focused audits of recent literature to 
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illustrate contemporary interpretive practices; (iii) an illustrative 
simulation of possible component-score configurations to examine 
structural properties of the scoring system; and (iv) heuristic examples 
mapping PSQI item and component information onto multidimensional 
sleep health domains. While some of these elements follow a structured 
approach, within the context of this review they are intended to support 
a conceptual appraisal and generate directions for future research, not to 
replace formal validation studies, systematic reviews, or meta-analyses.

3. Conceptual and methodological limitations of the PSQI

3.1. The PSQI construct of “sleep quality” is underspecified

The original validation study of the PSQI was not immune to the 
broader “sleep quality” conundrum. Drawing on their clinical expertise 
in psychiatric sleep medicine, Buysse and colleagues developed a stan
dardized instrument to investigate sleep complaints that were highly 
prevalent among patients with psychiatric conditions [7]. In doing so, 
they explicitly acknowledged the difficulty of defining their construct of 
interest, which in 1989 was arguably even more nebulous than today. As 
they frankly acknowledged, “the exact elements that compose sleep 
quality, and their relative importance, may vary between individuals” 
and “because sleep quality is largely subjective, sleep laboratory mea
sures may correlate with perceived sleep quality, but they cannot define 
it” [7, p. 194].

Faced with this definitional ambiguity, and unable to rely on some of 
the most recent conceptual and technical developments in clinimetric 
and psychometric theories at the time the PSQI was developed, the au
thors took a pragmatic and clinically grounded stance: rather than 
resolving the theoretical status of sleep quality, they proceeded to 
operationalize it. In this sense, the PSQI shifted the emphasis from 
construct definition to measurement, echoing a broader tendency in 
clinical research whereby instruments are sometimes developed in 
advance of a fully articulated theoretical framework (a dynamic that has 
been critically discussed, for instance, in the measurement of depression 
[11]). Therefore, by its very origin, the PSQI sought to quantify a 
construct that remained both loosely specified and potentially hetero
geneous, spanning perceived restfulness, sleep continuity metrics, 
symptoms of sleep disorders, and aspects of daytime functioning, and 
the selection and weighting of these elements relied substantially on 
clinical judgement and experience with patients presenting sleep 
complaints.

Unsurprisingly, a similar logic is evident in more recent de
velopments, such as the Brief Version of the PSQI (B-PSQI), which 
reduced the instrument to six items selected to preserve screening effi
ciency and measurement properties, with reported sensitivity and 
specificity comparable to the full version for identifying poor sleepers 
[12]. Although this methodological refinement applies contemporary 
psychometric techniques and effectively enhances the instrument's ef
ficiency, it does not fundamentally alter the underlying conceptual 
ambiguity, leaving the construct of sleep quality still not fully specified.

Notably, one of the primary aims of the original PSQI was discrim
ination rather than exhaustive construct assessment. The instrument was 
designed to distinguish “good” from “poor” sleepers relative to clinical 
criteria, effectively separating healthy sleepers from patients with 
depression or sleep complaints [7]. However, as will be discussed in 
subsequent sections, this emphasis on classification entails trade-offs. 
Instruments optimized for case discrimination are not necessarily opti
mized for construct validity or explanatory depth, and an instrument 
that efficiently separates groups may not provide a transparent account 
of what, precisely, is being measured [13].

A further core issue emerges when the pragmatic origins of the PSQI 
are retrospectively interpreted through a more naturalistic perspective. 
From a pragmatic standpoint, sleep quality functions as a practically 
useful summary label for a range of indicators. From a naturalistic or 
realist standpoint, however, sleep quality may be implicitly treated as a 

coherent latent entity that causally gives rise to its observed indicators 
[14,15]. In measurement terms, the former view aligns more closely 
with a formative logic (the components jointly define the total score, 
much like education, income, and occupation define socioeconomic 
status), whereas the latter corresponds to a reflective model (a latent 
construct gives rise to component manifestations) [14], as schematically 
illustrated in Fig. 1. Hence, the problem arises when the PSQI total score 
is tacitly interpreted as if it indexed a well-defined causal latent variable, 
with such reification potentially leading to conceptually vague in
ferences. For example, when neuroimaging studies investigate the 
neural correlates of PSQI-measured sleep quality [16], it becomes un
clear whether the target is a unified biological process or a heteroge
neous aggregation of subjective complaints. Similarly, when 
randomized clinical trials report changes in PSQI total score as evidence 
that an intervention improves sleep quality [17–19], the interpretation 
depends critically on which aspect of sleep-related functioning is actu
ally modified. Without a clearly specified construct model, the meaning 
of such changes remains partially indeterminate.

3.2. The component scoring logic is heterogeneous, and the factor 
structure is unstable

The unclear construct definition underlying the PSQI extends to its 
individual components and to the implied latent structure of the in
strument. Beyond the diversity of item formats employed, the scoring 
logic is not homogeneous across components [7]. While some compo
nents are directly item-like (e.g., subjective sleep quality and use of sleep 
medication), corresponding exactly to the respondent's 0–3 rating, 
others are algorithmic composites, derived from summative procedures 
and mapped onto 0–3 categories using predefined thresholds (e.g., sleep 
latency and sleep efficiency categories based on specific cut-points that 
resemble objective measurement criteria). Furthermore, the weighting 
of items and components appears to reflect clinical intuitions and 
pragmatic decisions rather than an explicitly articulated construct 
model, resulting in blurred conceptual boundaries across domains. For 
example, the sleep disturbance component is obtained by summing the 
frequency ratings (0–3) of nine distinct sleep-related problems 
(including nightmares, breathing difficulties, and feeling too hot or too 
cold) and subsequently recoding the total into a single 0–3 score based 
on predefined thresholds. No explicit rationale is provided in the orig
inal scoring description regarding the equivalence or differential 
weighting of these heterogeneous complaints. Similarly, the daytime 
dysfunction component combines an item assessing the likelihood of 
dozing during daytime activities with another item investigating moti
vation or enthusiasm in doing things. Beyond potential overlap with 
affective symptoms, this scoring choice leaves the broader content of 
daytime dysfunction partially specified, with domains such as fatigue or 
cognitive difficulties not being directly represented. Although these 
features are transparent in the scoring procedure, they have rarely been 
examined critically, and the components are typically treated as fixed 
units, with little attention to their constituting elements.

Unsurprisingly, the psychometric consequences of this heterogeneity 
become evident in studies investigating the dimensional structure of the 
PSQI [10,20]. Given the instrument's structure and mixed item formats, 
factor-analytic investigations typically use the seven components, rather 
than the original items, as indicators of latent factors, and such studies 
have yielded non-unique solutions, with one-, two-, and three-factor 
models reported across different populations [10].

While a comprehensive review of the PSQI's dimensionality is 
beyond the scope of the present paper and has been addressed in pre
vious systematic work [10,20], a brief overview of selected findings il
lustrates the variability in proposed structures. In the original validation 
study, the seven components were combined into a single global score 
based on clinical reasoning, but no formal factor analysis was conducted 
[7]. Subsequent research explicitly examining dimensionality has pro
duced divergent results.
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Cole et al. conducted exploratory and confirmatory factor analyses in 
a community sample of older adults (n = 417) [21]. Exploratory factor 
analysis suggested a two-factor solution (“sleep efficiency” and 
“perceived sleep quality”), although the sleep medication component 
showed weak loading. Confirmatory analysis indicated better fit for a 
correlated three-factor model, comprising “sleep efficiency” (sleep 
duration and sleep efficiency), “perceived sleep quality” (subjective 
sleep quality, sleep latency, and sleep medication), and “daily distur
bances” (sleep disturbances and daytime dysfunction).

In contrast, confirmatory factor analysis in a sample of Spanish ad
olescents and young adults (n = 216) supported a satisfactory one-factor 
solution [22]. In a large clinical sample of cancer-free women previously 
diagnosed with breast cancer (n = 1174), Otte et al. reported acceptable 
fit for a one-factor model, although a two-factor correlated solution 
(“sleep efficiency” and “perceived sleep quality”) demonstrated superior 
fit [23]. More recently, an Australian study of 889 secondary school 
students supported a one-factor structure in both exploratory and 
confirmatory analyses, while also identifying residual correlations be
tween related components (e.g., sleep duration and sleep efficiency; 
sleep efficiency and sleep latency) that required modeling [24].

Although this overview is deliberately selective, it illustrates the 
instability of the PSQI's factor structure across populations and contexts. 
Structural variability does not necessarily invalidate the instrument, but 
it complicates the assumption that the PSQI global score reflects a stable, 
unidimensional construct [10]. This observation further supports 
caution in relying exclusively on the global score and a fixed cutoff, 
particularly in longitudinal or interventional studies where changes in 
total score are interpreted as reflecting change in a coherent latent 
construct.

3.3. The PSQI is not a measure of insomnia severity or clinical sleep 
disturbance

Beyond the widely discussed conceptual ambiguity surrounding 

“sleep quality”, the use of the PSQI in clinical contexts is widespread 
[10]. Here, a fundamental misunderstanding persists, namely the use of 
the PSQI as a measure of insomnia severity or, more broadly, clinical 
sleep disturbance, rather than as a measure of sleep quality. In this 
context, “sleep disturbance” is typically used as a broad umbrella term 
referring to clinically relevant complaints or disruptions of sleep, 
including difficulties with sleep initiation or maintenance, sleep-related 
breathing symptoms, parasomnia-like events, or daytime consequences 
[25,26]. Unlike insomnia disorder, however, it does not correspond to a 
single diagnostic construct with a unified symptom pattern, chronicity 
criterion, or severity metric.

The original purpose of discriminating sleep-disturbed patients likely 
contributed to these shifts, along with the scoring system in which 
higher PSQI scores correspond to poorer sleep quality. Implicitly 
equating poor sleep quality with clinical sleep problems is appealing and 
seemingly straightforward, yet it overlooks several critical elements.

This issue is particularly evident in chronic insomnia, where sub
jective sleep complaints (indeed including subjective sleep quality and 
sleep satisfaction) constitute the core of the diagnosis according to 
current diagnostic systems and clinical guidelines [27–29]. Although 
subjective assessments obtained via self-report instruments are rightly 
regarded as fundamental [30–32], the information gathered needs to be 
specific. In insomnia, this includes clinical interview, prospective 
assessment of perceived sleep continuity (e.g., sleep diaries) and quality, 
and structured evaluation of symptom severity [29] with respect to 
characteristic nighttime manifestations (difficulty initiating sleep, dif
ficulty maintaining sleep, early morning awakenings) and associated 
daytime impairment (as captured by dedicated scales such as the 
insomnia severity index [33] and the sleep condition indicator [34]). By 
contrast, although several studies have proposed the PSQI as a screening 
tool for insomnia and reported acceptable sensitivity [35–37], and 
although its usefulness in tracking insomnia treatment effectiveness has 
been documented [38–40], the instrument does not meet the re
quirements expected of a clinical measure of insomnia severity. Beyond 

Fig. 1. Simplified representation of reflective and formative measurement models as applied to the Pittsburgh sleep quality index (PSQI). In a reflective model (Panel 
A), an underlying construct is assumed to give rise to the observed component scores. In a formative model (Panel B), the observed components combine to form the 
overall construct or composite score. The interpretive meaning of the PSQI global score differs under these two models.
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the items embedded within the sleep disturbance component that assess 
difficulty initiating and maintaining sleep and early awakenings, mul
tiple sleep-related factors unrelated to insomnia contribute to the total 
score, and hence the PSQI global score cannot be considered a trans
parent index of insomnia severity [29]. The same reasoning applies 
more broadly to the domain of clinical sleep disturbance. Higher PSQI 
scores may reflect heterogeneous complaints, including subjective 
dissatisfaction, breathing-related symptoms, nightmares, sleep habits, 
medication use, or daytime impairment; such scores may indicate clin
ically relevant impairment, but they do not necessarily correspond to a 
specific sleep disorder construct.

To illustrate how this ambiguity may emerge in a particularly rele
vant clinical context, namely that of insomnia assessment and treatment, 
we conducted a focused audit of recent publications in which the PSQI 
was explicitly linked to insomnia severity. A PubMed search was per
formed on February 16, 2026 using the query: (“Pittsburgh Sleep 
Quality Index”[Title/Abstract] AND “insomnia severity”[Title/Ab
stract]). In line with the aim of addressing current usages of the in
strument, the 100 most recent records were screened. Each study was 
coded according to whether the PSQI global score was explicitly inter
preted as (1) a measure of sleep quality distinct from insomnia or sleep 
disturbance, (2) a measure of insomnia severity, (3) a measure of sleep 
disturbance, or (4) unclearly defined. Coding criteria were defined after 
preliminary inspection of a subset of records and applied to information 
contained in the full texts, with particular attention to the methods and 
interpretation sections. Overall, the audit was intended as a time- 
stamped and targeted illustration of interpretive practices in insomnia- 
related literature, rather than as an estimate of the prevalence of PSQI 
misuse across the full literature.

Of the 100 retrieved records (published between January 16, 2020 
and December 25, 2025), three were excluded (two due to inaccessible 
full text and one retracted article), leaving 97 studies for analysis. 
Nineteen studies (19.6%) did not clearly distinguish PSQI-assessed sleep 
quality from insomnia and/or sleep disturbance. Specifically, four 
studies explicitly described the PSQI as a measure of insomnia symptoms 
or severity, and seven framed it as a measure of sleep disturbance. The 
remaining eight studies displayed conceptual ambiguity, conflating 
sleep quality with insomnia, sleep continuity, or clinical screening 
constructs. Notably, even among studies coded as category 1 (i.e., 
interpreting the PSQI as a measure of sleep quality distinct from 
insomnia), seven relied on PSQI cutoffs to classify participants as having 
insomnia and/or clinical sleep disturbances. The complete results of the 
audit search are available in Supplementary Table S1.

Clearly, these figures should not be interpreted as prevalence esti
mates for the broader PSQI literature; rather, they document the pres
ence of interpretive ambiguity within a focused insomnia-related search 
context. Within this literature and research landscape, despite updated 
diagnostic criteria and clear guidelines on the assessment of insomnia, 
the interpretative confusion between sleep quality, insomnia severity, 
and generic sleep disturbance remains observable in recent insomnia- 
related literature. A redefinition of sleep quality within a more explicit 
conceptual framework, as discussed in the constructive section below, 
may help overcome this longstanding ambiguity.

3.4. The conventional cutoff as a shortcut, overshadowing informative 
heterogeneity

As noted above, Buysse et al.’s initial study emphasized discrimi
nation between “poor” and “good” sleepers as a primary goal of the PSQI 
[7] and to this end, the authors sought to identify a total score that best 
differentiated healthy sleepers from patients with sleep complaints of 
varying etiologies. A cutoff >5 was found to optimize sensitivity and 
specificity within their sample, and since then this threshold has been 
widely adopted to dichotomize PSQI scores across heterogeneous pop
ulations [10], with alternative cutoffs occasionally proposed in specific 
contexts [41].

More generally, the practice of dichotomizing ordinal or continuous 
scores to derive clinical cutoffs has been extensively debated and criti
cized, with a central concern being the unjustified reduction of infor
mative variability and the collapse of heterogeneous presentations into 
non-exhaustive categories derived from specific, and often non- 
representative, samples [42–46]. Two implicit assumptions underlie 
dichotomization: first, that there are no meaningful differences within 
categories (i.e., categories are internally homogeneous); and second, 
that the proposed cutoff captures the most informative variation in the 
underlying construct [42,45]. Both these assumptions are difficult to 
sustain in the case of the PSQI. The global score is the sum of seven 
components reflecting distinct and multifaceted sleep-related domains, 
and similar total scores may therefore arise from substantially different 
configurations of complaints. Moreover, from a numerical standpoint, 
the range of possible scores above the cutoff is substantially larger than 
the range below it.

To illustrate this point, we conducted a simple simulation using R 
(version 4.5.1) [47]. All theoretically possible combinations of the seven 
PSQI component scores (each ranging from 0 to 3) were exhaustively 
enumerated, yielding 47 = 16,384 distinct component profiles. For each 
profile, the global PSQI score was computed as the sum of the seven 
components, allowing examination of the full theoretical distribution of 
total scores and the structural heterogeneity of profiles exceeding the 
conventional cutoff (>5). Notably, this simulation does not assume that 
all component configurations are equally likely to occur in empirical 
samples. Rather, it illustrates the structural heterogeneity permitted by 
the scoring system itself.

Across the complete combinatorial space, global scores range from 
0 to 21 and follow a symmetric distribution centered around values of 
10–11. Of the 16,384 possible profiles, 15,648 (95.5%) yield a global 
score greater than 5, whereas 728 profiles correspond to a score of 
exactly 6, the minimum value above the cutoff. Although this distribu
tion reflects the mathematical structure of the scoring system rather 
than empirical prevalence, it highlights that the conventional threshold 
encompasses a very large region of the possible score space. Further
more, profiles exceeding the cutoff display marked structural hetero
geneity. Among configurations with global scores >5, some involve only 
two non-zero components (n = 21), whereas others reflect high scores 
across all seven components (n = 2187). The majority of profiles above 
the threshold include at least one maximally scored component 
(component score = 3; n = 14,001), while others reach the same clas
sification status through more diffuse moderate increases across multi
ple domains. Even among profiles yielding the minimal value above the 
threshold (global score = 6; n = 728), configurations range from two 
highly scored components to more evenly distributed moderate scores.

Taken together, these numerical results illustrate that, at the level of 
the scoring system, the >5 cutoff does not correspond to a single 
phenomenological pattern, but rather aggregates a wide spectrum of 
structurally distinct profiles under the common label of “poor sleep”. 
Clinically, this translates into similar global scores reflecting markedly 
different individual situations. As illustrated in Table 1, individuals with 
diverse sleep-related profiles (e.g., circadian delay, pain-related sleep 
fragmentation, or excessive daytime sleepiness) may obtain identical or 
comparable global scores, while meaningful heterogeneity is observed 
both below and above the conventional threshold.

Although the cutoff may still be useful in large-scale epidemiological 
studies [8–10], these considerations call into question its use for cohort 
splitting and, even more so, for individual-level classification without 
inspection of the underlying component profile. Moreover, as recalled 
above, alternative cutoffs have also been proposed across samples and 
clinical contexts, including a >8 threshold for the Korean version of the 
PSQI in the general population [41] and a higher cut point of 9 for breast 
cancer survivors [48]. Once again, this variability does not necessarily 
indicate that any single threshold is “wrong”, but rather highlights that 
optimal cutoffs are sample-, purpose-, and criterion-dependent. A 
threshold chosen to maximize sensitivity in one context may not yield 
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the same interpretive value when used for epidemiological stratification, 
treatment response, or individual-level classification.

3.5. Retrospective sleep timing and continuity metrics are redundant and 
vulnerable to recall bias

As a final point, the sleep timing and continuity metrics derived from 
the PSQI warrant specific consideration. Among its items, the PSQI re
quires respondents to retrospectively estimate habitual sleep latency, 
duration, and timing (bedtime and wake-up time). Based on this infor
mation, three components are scored: sleep latency, sleep duration, and 
sleep efficiency. These may appear as the most “objective” PSQI com
ponents, insofar as they map estimated quantities (minutes of latency, 
hours of duration, and percentages of efficiency) onto categorical 0–3 
scores. Yet, several assumptions underlying this PSQI-derived triad 
deserve attention.

First, given the natural interdependence among latency, duration, 
and efficiency, the scoring of these components is intrinsically redun
dant. Two partially overlapping items contribute to the latency 
component, and both duration and latency mechanically constrain es
timates of sleep efficiency. Moreover, while respondents directly report 
sleep duration (often rounded to full hours), time in bed is inferred from 
retrospective bedtime and wake-up times, and inconsistent combina
tions of reported sleep duration and time in bed may therefore yield 
implausible outputs (e.g., reported sleep duration exceeding inferred 
time in bed), unless responses are carefully screened and corrected.

Second, retrospective estimation is inherently vulnerable to recall 
bias [49], and sleep behaviors are similarly affected [50,51], with 
irregular sleep patterns such as those characterizing insomnia and other 
common sleep complaints being particularly prone to biased recall [4,
51,52]. Accordingly, even within the domain of subjective measures, 
sleep questionnaires may produce estimates that diverge from pro
spective monitoring and may also be skewed by cognitively simplified 
responding or socially desirable patterns when compared with sleep 
diaries [51,52]. This risk may be even more pronounced for the PSQI, 
which asks respondents to summarize a broad and potentially variable 
period from the preceding month rather than reporting night-by-night 
variability.

Consistent with these concerns, a seminal study of PSQI criterion 
validity in 112 healthy volunteers examined associations between the 
PSQI global score and component scores and sleep parameters derived 

from weekly sleep diaries and actigraphic monitoring [53]. While the 
PSQI global score and the sleep latency, duration, and efficiency com
ponents showed significant, moderate-to-strong correlations with cor
responding sleep diary outcomes (sleep disturbances and medication use 
were not correlated with sleep diaries, and daytime dysfunction showed 
only a small association with sleep diary-derived sleep latency), no 
significant association emerged between PSQI variables and 
actigraphy-derived sleep parameters. Notably, the PSQI global score was 
significantly associated with self-reported depressive symptoms, sug
gesting that part of what the questionnaire captures may reflect broader 
psychological status and processes (e.g., negativity bias or pessimistic 
thinking) rather than sleep-related experience alone [1,53].

In a subsequent study focusing specifically on self-reported sleep 
duration, PSQI-derived duration and sleep diary duration were 
compared against objective estimates from polysomnography (PSG) and 
actigraphy [54]. PSQI sleep duration showed statistically significant but 
small correlations with both PSG- and actigraphy-derived duration, 
whereas its association with sleep diary-reported duration was strong. 
Moreover, correlations between sleep diary estimates and objective 
sleep duration measured on corresponding nights were substantially 
higher than those observed between PSQI month-level estimates and 
objective measures, further emphasizing the distinctive nature of broad 
retrospective judgments.

Taken together, these considerations suggest that the temptation to 
interpret PSQI-derived quantitative sleep metrics as straightforward 
proxies of their objective counterparts should be tempered. Rather, 
these metrics should be regarded as distinct self-reported outcomes that 
likely reflect a complex interaction between habitual sleep patterns, 
their subjective perception, and individual trait- and state-dependent 
factors (e.g., extreme sleep or circadian patterns, mood states, vulner
ability to recall distortions, or sleep-related attentional bias [55]).

4. Reframing the PSQI within sleep health: a path forward

4.1. From sleep quality to multidimensional sleep health

When considering the future of the PSQI, a major conceptual shift in 
sleep research plays a pivotal role: the introduction of multidimensional 
sleep health more than a decade ago. In 2014, Daniel Buysse, the first 
author of the original PSQI, proposed moving the focus from sleep dis
turbances to sleep health and its determinants, explicitly framing sleep 

Table 1 
Illustrative Pittsburgh sleep quality index (PSQI) component configurations, including cases yielding similar global scores despite reflecting distinct underlying 
patterns. These examples highlight the interpretive limitations of relying on the conventional PSQI >5 cut-off to classify “poor sleepers”, showing how comparable 
global scores can arise from heterogeneous constellations of sleep-related complaints, such as circadian delay, restricted sleep opportunity, pain-related fragmentation, 
medication-supported sleep, early-morning awakening, excessive daytime sleepiness, or insomnia-like initiation and continuity difficulties. Profiles are intended to 
exemplify plausible clinical presentations rather than represent empirical prevalence.

Profile Subjective 
quality

Latency Duration Efficiency Disturbance Medication Daytime 
dysfunction

Global 
score

Pattern description

A. Short sleeper with 
restricted opportunity

1 0 2 0 1 0 0 4 Short time in bed with high sleep 
efficiency

B. Circadian delay (late 
chronotype)

1 2 1 1 1 0 0 6 Long sleep latency due to 
delayed phase, with otherwise 
restorative sleep

C. Pain-related nocturnal 
awakenings

2 0 1 1 2 0 0 6 Frequent awakenings from pain, 
normal sleep onset

D. Medication-supported 
sleep with residual 
issues

2 0 0 0 1 2 0 5 Hypnotic use stabilizes sleep 
initiation but residual 
disturbances persist.

E. Early-morning 
awakening pattern

2 0 2 1 1 0 1 7 Wakes too early with reduced 
sleep duration; mild daytime 
fatigue

F. High sleepiness but 
intact nocturnal sleep

1 0 0 0 1 0 3 5 Excessive daytime sleepiness 
despite normal sleep continuity

G. Sleep initiation +
sleep continuity 
complaints

2 2 1 1 1 0 1 8 Difficulty initiating sleep; 
fragmented nights; mild daytime 
impairment
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in positive terms [56]. Drawing on broader conceptualizations of health 
centered on multifaceted well-being rather than the mere absence of 
disease [57], Buysse acknowledged the complexity of sleep and sought 
to identify those measurable dimensions most consistently associated 
with well-being.

Five core dimensions were eventually identified: sleep satisfaction/ 
quality (subjective appraisal of “good” versus “poor” sleep), alertness/ 
sleepiness (capacity to maintain active wakefulness), timing (placement 
of sleep within the 24-h cycle), sleep continuity or efficiency (ease of 
initiating and maintaining sleep), and sleep duration (amount of sleep 
obtained per day). These dimensions were operationalized in the SATED 
scale (an acronym reflecting the five domains) [56] and later expanded 
to include regularity (Ru-SATED), referring to the stability of sleep 
timing over time [58–60]. Subsequently, the multidimensional sleep 
health framework rapidly gained recognition within public health 
research [61] and has been associated with a range of physical and 
mental health outcomes [62–64], as well as overall mortality [65,66].

Notably, the growing relevance of sleep health has also prompted 
reflection on how outcomes from the multitude of existing self-report 
instruments assessing sleep-related factors [67] may be interpreted 
within this paradigm [68,69]. In this context, the large body of PSQI 
data (collected in the past, currently being collected, and likely to be 
collected in the future) may benefit from reconsideration under a 
multidimensional sleep health framework. Specifically, rather than 
treating the PSQI as a monolithic index of “sleep quality”, its items and 
components may be mapped onto SATED dimensions, aligning the in
strument's outputs with contemporary conceptual models.

While the intrinsic limitations discussed thus far remain relevant (e. 
g., reliance on retrospective reporting and the absence of repeated or 
period-specific assessments, which restricts evaluation of sleep 

variability and regularity over time), substantial correspondence can 
nevertheless be identified. As illustrated in Table 2, the PSQI global sleep 
quality rating readily maps onto the satisfaction dimension; daytime 
sleepiness (component 7, question 8) captures alertness; habitual 
bedtime and wake-up time allow derivation of timing-related indices; 
and sleep duration and efficiency are directly assessed through dedi
cated components. In contrast, the sleep disturbance and medication use 
components do not map cleanly onto SATED domains and may instead 
reflect complementary or disorder-specific information, whereas the 
increasingly recognized regularity dimension included in Ru-SATED is 
not directly assessed by PSQI items. However, even though it remains 
fundamentally heuristic and does not provide a validated reconstruction 
of the SATED/Ru-SATED scale, this mapping scheme could be explored 
as an alternative scoring approach, or as a harmonization template in 
multicenter studies employing heterogeneous sleep measures [68,70]. 
In this way, the PSQI can be repositioned not as an outdated or flawed 
instrument, but rather as a legacy tool whose content can be reinter
preted within the contemporary, multidimensional framework of sleep 
health.

4.2. Beyond global score and cutoff: profiles, domains, and item-level 
outputs

From a practical perspective, reconsidering PSQI outputs offers an 
opportunity to address the previously discussed concerns regarding 
reliance on the global score or isolated component scores for decision 
making in research and clinical contexts. This approach starts from the 
assumption that the instrument itself contains structurally rich infor
mation at the item level, and that this signal is not fully replaceable. 
Aggregated scores intended to reflect latent or superordinate constructs 
may satisfy discrimination criteria, yet they inevitably reduce informa
tion that may carry interpretable and potentially predictive value [13,
71]. Nonetheless, in several straightforward ways, the informational 
potential inherent in the PSQI can be more fully leveraged.

First, rather than reporting only the global score or listing individual 
component scores, presenting the full component configuration in a 
synthetic visual format may facilitate recognition of domain-specific 
patterns (e.g., relatively higher scores across components). Such 
profile-based representations make explicit how similar global or 
component scores may correspond to structurally distinct sleep pre
sentations. In this way, individual configurations can be more easily 
compared with data-driven profiles identified in clustering or latent 
profile analyses [72,73]. To illustrate this point, Fig. 2 displays graphical 
component profiles corresponding to the seven PSQI score configura
tions reported in Table 1.

While such profile-based representations should not be interpreted 
as a validated alternative scoring system, they illustrate a possible di
rection for future work: empirically derived profiles or domains could be 
tested in large samples, examined for stability across populations, and 
evaluated for their ability to predict clinical outcomes or treatment 
response. Until such validation is available, profile visualization may be 
best understood as an interpretive aid complementing, rather than 
replacing, conventional scoring.

Second, in research settings and clinical trials targeting specific 
sleep-related outcomes, aggregation may be replaced or complemented 
by selecting the most appropriate unit of analysis within the PSQI item 
set, thus encompassing the full range of information from individual 
items to global scores [13]. As noted earlier, several clinical trials of 
insomnia interventions have adopted the PSQI global score as a primary 
endpoint [17,19], yet more focused outcomes (such as sleep initiation 
difficulties, sleep efficiency, or specific nocturnal disturbances) can be 
examined directly using relevant components or items without the need 
for additional instruments. Furthermore, consistent with the mapping 
approach discussed in the previous section, proxies for sleep-related 
constructs not explicitly targeted by the original PSQI may be derived 
from theoretically grounded item combinations. For example, indices 

Table 2 
Proposed mapping of the Pittsburgh sleep quality index (PSQI) items and com
ponents onto the five sleep health dimensions (SATED). The original version of 
the Ru-SATED scale can be accessed on the website of the University of Pitts
burgh Center for Sleep and Circadian Science (https://www.sleep.pitt.edu/ 
research/measures-and-study-instruments; accessed on February 26, 2026). 
Abbreviations: Ru-SATED = regularity, satisfaction, alertness, timing, efficiency, 
duration.

Sleep 
health 
dimension

SATED 
definition

PSQI item(s)/ 
component(s)

Mapping 
type

Notes

Satisfaction Subjective 
appraisal of 
sleep quality

Q6 (component 
1: subjective 
sleep quality)

Direct Retrospective 
monthly 
evaluation

Alertness Ability to 
maintain 
daytime 
wakefulness

Q8 (part of 
component 7: 
daytime 
dysfunction)

Direct Conflated with 
enthusiasm/ 
motivation (Q9) 
in original 
component 7

Timing Placement of 
sleep within 
24h cycle

Q1 (bedtime), 
Q3 (wake-up 
time)

Derived Sleep midpoint 
must be inferred 
from reported 
bedtime and 
wake-up time; no 
information on 
regularity or 
variability

Efficiency Ease of sleep 
initiation and 
maintenance

Component 2 
(sleep latency), 
component 4 
(sleep 
efficiency), and 
night 
awakenings 
item from 
component 5

Partial Mixed scoring 
logic; 
retrospective

Duration Total sleep 
obtained

Q4 (component 
3: sleep 
duration)

Direct Retrospective; 
monthly 
summary
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reflecting specific disturbances such as breathing difficulties or periodic 
limb movements may be extracted from items contributing to the sleep 
disturbance component [68], and circadian-related proxies can be ob
tained from habitual bedtime and wake-up time information [74–76]. 
Although circadian assessment clearly lies outside the original scope of 
the PSQI, both habitual bedtime [75] and habitual sleep midpoint [76] 
derived from PSQI items have been shown to provide information that is 
independent of sleep duration.

Third, within comprehensive assessment batteries [67], the full PSQI 
protocol can serve as a structured informational resource for clinicians. 
Beyond recording aggregate scores for reporting purposes, item-level 
responses cover a wide range of sleep-related experiences and may 
help identify domains requiring further exploration during the clinical 
encounter. In this sense, the questionnaire can function not merely as a 

scoring tool but as a guide to deepen understanding of the patient's 
presentation, helping identify sleep-related domains requiring further 
exploration (e.g., sleep timing, nocturnal disturbances, daytime 
dysfunction) and potentially integrating quantitative responses with 
qualitative inquiry and supporting case conceptualization [77].

5. Conclusions

In this review, we critically examined the PSQI, arguably the most 
widely used self-report sleep instrument in research and clinical settings 
worldwide [10,67]. As the instrument approaches its fourth decade of 
use, it is timely to reassess its conceptual foundations, methodological 
assumptions, and common patterns of application within contemporary 
sleep research. Our aim was not to dismiss the PSQI, but to evaluate its 

Fig. 2. Graphical representation of seven illustrative Pittsburgh sleep quality index (PSQI) component configurations corresponding to the score profiles presented in 
Table 1. Each panel shows the relative pattern of component scores (0–3) for a given profile. The figure illustrates how comparable global or component scores may 
correspond to structurally distinct self-reported sleep patterns.
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limitations and potential within the evolving landscape of sleep science, 
integrating a clinical perspective with methodological and psychometric 
reflection.

In the critical part of our discussion, we emphasized structural and 
conceptual ambiguities around the construct of “sleep quality”, high
lighting the risk of conflating sleep quality, sleep disturbance, and 
insomnia severity. Furthermore, we discussed the implications of relying 
heavily on the global score and conventional cutoff, and we illustrated 
how such practices may overshadow the informative structural hetero
geneity inherent in the PSQI's item composition.

In the constructive part, we proposed that these limitations can be 
interpreted as opportunities for methodological refinement. In partic
ular, reframing the PSQI within the multidimensional sleep health 
framework [56,68] allows its content to be aligned with contemporary 
conceptual models. Moreover, leveraging item-level information and 
domain-specific configurations may enhance both research precision 
and clinical utility, supporting applications ranging from sleep epide
miology [78] to personalized sleep medicine [79,80].

Ultimately, critical appraisal of established instruments is part of the 
normal evolution of scientific measurement. In line with the notion of 
epistemic iteration [11,81], progress in sleep scale development and 
application depends on a reciprocal refinement of theory and mea
surement. Re-examining the PSQI through this lens may encourage 
novel psychometric investigation and empirical testing of alternative 
scoring approaches in large cohorts and well-characterized clinical 
samples, and such efforts can help the PSQI remain a valuable and 
adaptable instrument within contemporary sleep research rather than a 
legacy measure used uncritically.
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