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Summary

Insomnia disorder is characterized by disruption in sleep continuity and an overall dis-

satisfaction with sleep. A relevant feature of insomnia is sleep effort, which refers to

both cognitive and behavioural conscious attempts to initiate sleep. The Glasgow

Sleep Effort Scale is a self-report tool developed to assess this construct. The objec-

tive of the current scoping review was to map how sleep effort has been discussed in

the literature and operationalized through its respective measure. Medline/PubMed,

Scopus, Web of Science and PsycInfo databases were used to search for potential

studies. The search query used in databases was the specific name of the self-

reported tool itself (Glasgow Sleep Effort Scale) and “sleep effort” term. This scoping

review followed JBI guidelines. To be included, records pertaining to any type of

study that mentioned the Glasgow Sleep Effort Scale were considered. No language

constraint was used. At the end, 166 initial records were retrieved. From those,

46 records met eligibility criteria and were analysed. Among the main findings, it was

observed that the Glasgow Sleep Effort Scale has been increasingly used in recent

years, with a notable observed upward trend, especially in the last 2 years. In addition

to the original measure, only three published adapted versions of the instrument

were identified. This suggests that there is limited research on adapting the scale for

different populations or contexts. Sleep effort has been increasingly studied in the

last few years. Nonetheless, more research on the Glasgow Sleep Effort Scale tool is

recommended, including cross-cultural adaptations.
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1 | INTRODUCTION

Insomnia disorder is the most prevalent sleep disorder worldwide con-

stituting a clear public health problem (Morin & Jarrin, 2022). It per-

tains to sleep continuity dysfunction and an overall dissatisfaction

with sleep (Perlis, Posner, et al., 2022). It may comprise difficulty initi-

ating sleep, difficulty maintaining sleep, or waking up too early

(AASM, 2023).

Over the last decades, several comprehensive models of insomnia

have been suggested. One of the most well-known is the Psychobio-

logical Inhibition Model (PIM) (Espie, 2002; Espie, 2023; Espie

et al., 2006). Within the PIM lies the sleep effort construct, which

assumes a pivotal importance for insomnia research and clinical prac-

tice. According to Perlis, Vargas, et al. (2022), this refers to any mental

or behavioural activity carried out to induce sleep. These latter

authors point out that sleep effort can involve various rituals and the
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application of self-help techniques, such as thought stopping, imagery

and relaxation. The underlying idea is that the act of “trying”
(i.e. making an effort) is inherently incompatible with sleeping.

Sleep effort was operationalized through a self-report measure

called the “Glasgow Sleep Effort Scale (GSES)” published originally

by Broomfield and Espie (2004a, 2004b, 2005). The GSES is a brief

and easy-to-use tool comprising seven items, scored 0 (“very much”)
to 3 (“not at all”), aimed at examining levels of sleep effort over the

previous week (Broomfield & Espie, 2005). This initial version of the

instrument showed good psychometric properties in terms of reli-

ability (internal consistency) and validity (concurrent, discriminant

and operative properties; Broomfield & Espie, 2005). A principal

component was found to account for 62.6% of total variance. This

one-dimensional structure has been replicated in other studies

where the GSES was translated into other languages (Dias

et al., 2023; Meia-Via et al., 2016). According to recent literature on

insomnia disorder and cognitive-behavioural therapy for insomnia

(CBT-I), the GSES may be considered a supplementary sleep-related

instrument with utility for assessment and clinical intervention (Ellis

et al., 2022; Espie & Kyle, 2012; Ong et al., 2022; Perlis, Posner,

et al., 2022). Given its characteristics, it may well have clinical utility

for application in primary health care settings, as arguably it may be

considered somehow pathognomonic of insomnia (e.g. historically,

the International Classification of Sleep Disorders referred to “striv-
ing” to sleep). The GSES can adequately discriminate between

patients with insomnia and good sleepers (Broomfield &

Espie, 2005). Moreover, it is worth mentioning that paradoxical

intention is a psychological intervention technique to tackle sleep

effort, which on systematic review appears to do so, and improves

sleep (Jansson-Fröjmark et al., 2022). For more details, see the paper

by Espie (2023) on revisiting the PIM of insomnia.

Scoping reviews (ScR) address comprehensive research inquiries

while upholding the same level of methodological rigour as systematic

reviews (Munn et al., 2018). The main objective of a ScR is to explore

the breadth of research (Munn et al., 2022).

Given the relevance of sleep effort to insomnia, it is timely to

explore how the construct has evolved since its inception to offer

new avenues of research for the future. At least to our knowledge,

there are no review studies on the topic. The recent paper by Espie

(2023) although not being specifically a review on sleep effort is a

contemporary call to action pertaining to this field. To rule out this

possibility, a preliminary search for existing ScR (and systematic

reviews) on the topic was conducted on 6 November 2023 in JBI Evi-

dence Synthesis, Cochrane Database of Systematic Reviews, OSF,

Medline/PubMed, Scopus, Web of Science, and Google Scholar

databases.

Thus, the current study aimed to perform a ScR on sleep effort,

operationalized with the GSES, synthesizing existing knowledge and

exploring possible gaps in research.

Specifically, we aimed to examine the following: How often has

the GSES been used in research (i.e. volume and general trend); in

what types of studies (e.g. intervention) and publications (e.g. research

papers, review papers); with which populations (e.g. sleep-disordered

patients, psychiatric groups, community samples); and how reliability

has been reported.

2 | MATERIALS AND METHODS

To conduct the present review, we built upon JBI ScR guidelines

(Peters et al., 2017; Peters et al., 2021) and PRISMA Extension for

Scoping Reviews (PRISMA-ScR) for reporting (Tricco et al., 2018).

For a detailed description, see Supplementary Material Data S1.

As our aim was to develop a comprehensive overview of the evi-

dence, we formulated a broad research question: “How has the GSES

been addressed/used/reported in the literature?”
The objectives, inclusion/exclusion criteria and methods for this

ScR were specified in advance and documented in a protocol publicly

available (https://osf.io/jyb3m) placed in OSF, a free and open plat-

form devoted to Open Science. The project has the following doi:

10.17605/OSF.IO/JYB3M.

2.1 | Inclusion criteria

Given the broad research question, any published literature on the

GSES was considered as a source of evidence. Only publications that

explicitly reported or mentioned the GSES were included.

2.2 | Search strategy

Medline/PubMed, Scopus, Web of Science and PsycInfo databases

were considered the main sources of information from their inception

up to 10 November 2023. As search string, the name of the scale, that

is, “Glasgow Sleep Effort Scale” and “sleep effort” were used consid-

ering title and abstract fields (and keywords if applicable; for a

detailed search query for each database, see Table 1). There was no

language restriction in the search. If any included record was written

in a language not mastered by any of the authors of the research

team, support from external translators was relied upon. Grey litera-

ture was not considered for the current study purposes.

A pilot test was performed to check whether the data extraction

sheet was functioning adequately. This test was carried out on five

randomly selected records.

2.2.1 | Source of evidence screening and selection

Initially, the files extracted from the databases were imported into

Rayyan (https://www.rayyan.ai; Ouzzani et al., 2016). In the first

phase, duplicates were identified and deleted by the

first author (DRM).

In the second step, two authors (DRM and LP) selected and

reviewed the records based on title and abstract examination. Dis-

agreements were solved by discussion to reach consensus.
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2.3 | Data extraction

The information extracted for each record included: author(s); year of

publication; country of origin; aims/purpose of the study; population;

type of study; use of the GSES; type of source; and reliability report.

Details are described below.

• Author(s): Author or authors who conducted the study;

• Year of publication: Year in which the document/record was published;

• Country: Country associated with the corresponding author of the

publication;

• Aim(s) of the study: Overall aim(s) of the publication;

• Population: Type of sample recruited for the study and respective

sample size;

• Study design: Cross-sectional, longitudinal, intervention, psycho-

metric or review;

• Use of the GSES: Paper-and-pencil or online administration;

• Type of publication: Journal article, conference proceeding, chapter,

editorial, etc;

• Reliability report: Checking if an adequate internal consistency indi-

cator is reported. In empirical papers, when there is no mention of

an own internal consistency indicator of the study such as the

Cronbach's alpha, then the study meets the criteria for “reliability
induction” problem. Specifically, if the authors omit the reliability

for a study, then it is called “reliability induction by omission”; if the
authors only present reliability values of the original study of

the GSES (or any other publication other than their one), then it is

called “reliability induction by report” (Sánchez-Meca et al., 2021).

2.4 | Analysis and presentation of results

A data charting form was developed to extract the necessary informa-

tion from included records. Data charting was done independently by

the first author (DRM) and validated by a second author (LP). Absolute

and relative frequencies calculations and figures generation were per-

formed with MS Excel 2019.

3 | RESULTS

3.1 | Search strategy

Figure 1 provides the flowchart of the present study. A comprehensive

web-based literature search yielded 166 records (i.e. PubMed [n = 31];

Scopus [n = 57]; Web of Science [n = 38]; PsycInfo [n = 40]). For the

final analysis, 46 records remained. Three reports were not retrieved.

These were scientific meeting abstracts to which our team did not have

access. Corresponding authors of these studies were contacted by

e-mail. Regarding two, the authors advised that they were not available,

and one author did not respond to our email request.

3.1.1 | Inclusion of sources of evidence

A detailed source of evidence framework is presented in Table 2.

3.1.2 | Review findings

The overwhelming bulk of studies were published in specialized jour-

nals (in full-text modality; n = 43; 93%). Most publications were from

the UK (n = 9; 19%), USA (n = 9; 19%) and South Korea (n = 7; 15%).

Italy (n = 1; 2%) and Iran (n = 1; 2%) had lower levels of production

among the countries with studies about sleep effort or GSES (Figure 2).

As to date and publication type, a significant increasing trend in

publications over the last 2 years was observed (i.e. 2022 and 2023).

Moreover, the most common type of study in which the GSES was

used was cross-sectional (Figure 2).

In terms of administration, and considering only the empirical

research using the GSES, over half of studies deployed a traditional

“paper-and-pencil” format for GSES completion (n = 27; 64.3%).

Additionally, a trend over recent years to use GSES in online research

protocols was also observed.

Regarding samples, 24 out of 43 empirical studies focused on

clinical samples, with participants identified as having insomnia disor-

der based in a clinical diagnosis or insomnia symptoms typically identi-

fied using self-reports. The detailed list of sample types and sample

sizes considering all records is displayed in Figure 3.

Finally, it was notable that most of the publications did not report

their own reliability indicators such as internal consistency, with the

number of studies reporting an own internal consistency measure

equal to those who showed reliability induction by omission (n = 16;

Figure 4).

4 | DISCUSSION

The present study aimed to map the use of GSES by analysing scien-

tific publications using a ScR methodology. The ScR methodology is

TABLE 1 Search strategies in databases.

Database Number of records Search string

Medline/PubMed #31 (“Glasgow Sleep Effort Scale”[Title/Abstract]) OR (“sleep effort”[Title/Abstract])

Web of Science #38 TS = (“Glasgow Sleep Effort Scale” OR “sleep effort”)

Scopus #57 (TITLE-ABS-KEY (“Glasgow Sleep Effort Scale”) OR TITLE-ABS-KEY (“sleep effort”))

PsycInfo #40 (“sleep effort” or “Glasgow Sleep Effort Scale”).ab,kw,ti.
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particularly suitable for addressing wide-ranging research questions,

as per here (Munn et al., 2022).

An interesting observed finding is the significant and increasing

trend of sleep effort research publications in the past 2 years

(i.e. 2022 and 2023). While we cannot definitively identify the

cause(s) for it, this appears to be a significant indicator of the con-

struct's relevance. Attempting to better understand this scenario, we

investigated whether the observed increase in articles using the GSES

in 2022 and 2023 is also coincident with an increase in published

papers on “insomnia”. We did a quick search on Medline/PubMed,

Scopus, Web of Science and PsycInfo, and confirmed that this is the

case. This trend may be partly explained by the growing number of

publications on insomnia. However, it is also possible that the mea-

sure is becoming more widely used due to its clinical utility and cita-

tion in important reviews in the field (Ellis et al., 2022; Perlis, Posner,

et al., 2022).

The studies included in this review focused mostly on patients

with insomnia while studying sleep effort. Sleep effort has been

studied among the factors that can influence the severity of insomnia

(Lee et al., 2022) and to identify insomnia subtypes (Sforza

et al., 2021). The assessment of sleep effort seems to be relevant in all

disorders of initiating and maintaining sleep, regardless of their associ-

ation with other sleep disorders (e.g. obstructive sleep apnea), mood

disorders (e.g. major depression) or other clinical conditions

(e.g. dementia associated to Alzheimer's disease). Moreover, sleep

effort seems to be a better discriminator of insomnia from good

sleepers than most other constructs (Kohn & Espie, 2005).

Concerning the type of studies in which sleep effort has been

investigated, we found several works looking at changes in sleep

effort after a specific intervention (Lau & Carney, 2019; Ong

et al., 2008).

Among the 11 intervention studies in this review, sleep effort has

been reduced with treatments targeting insomnia symptoms and/or

depressive symptoms (e.g. CBT-I), with moderate to large effect sizes

(Bei et al., 2018, Kyle et al., 2011; Lau & Carney, 2019; Marway et al.,

2023; Ong et al., 2008; Ong et al., 2009; Ong et al., 2018; Sforza

166 records identified from:
PubMed (n = 31)
Scopus (n = 57)
Web of Science (n = 38)
PsycInfo (n = 40)

Records removed before 
screening:

- Duplicate records removed 
(n = 98)
- Records marked as 
ineligible by automation tools 
(n = 0)
- Records removed for other 
reasons (n = 0)

Records screened
(n = 68)

Records excluded
- Wrong outcome (n = 12)
- No mention to the GSES (n = 5)

Reports sought for retrieval
(n = 51)

Reports not retrieved
(n = 3)

Reports assessed for eligibility
(n = 48)

Reports excluded (n = 2)
- Conference abstracts that 

presented the exactly same 
results in a full-text paper already 
included

Studies included in review
(n = 46)

Identification of studies via databases and registers
Id

en
tif

ic
at

io
n

Sc
re

en
in

g
In

cl
ud

ed
F IGURE 1 PRISMA flowchart
(scoping reviews [ScR]) applied to
the current study.
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et al., 2021). Sleep effort was suggested as a predictor of insomnia

problems relapse (i.e. an increase of 1 point in GSES predicted 1.32

times increase in the likelihood of insomnia; Lau & Carney, 2019; Ong

et al., 2009). Finally, sleep effort was suggested as a mechanism for

alleviating insomnia and depression following a mindfulness-based

sleep program (Kalmbach, Cheng, Reffi, Ong, Swanson, Espie,

et al., 2023).

Considering intervention, cross-sectional and longitudinal studies,

higher sleep effort has been associated with higher insomnia severity

symptoms (Bang et al., 2022; Bzeih et al., 2023; Ebert et al., 2015;

Hertenstein et al., 2015; Jang & Kim, 2022; Johann et al., 2023; Lee

et al., 2022; Marway et al., 2023; Meaklim, Saunders, et al., 2023;

Quin et al., 2022; Uygur & Bahar, 2023; Uygur et al., 2023), higher

pre-sleep arousal (Johann et al., 2023; Meaklim, Saunders, et al.,

2023), more dysfunctional beliefs and attitudes about sleep (Bang

et al., 2022; Johann et al., 2023; Lee et al., 2022), presence of positive

and negative appraisals of sleeping (Bang et al., 2022), higher DBST

index (i.e. discrepancy between a patient's desired time in bed and

desired total sleep time; Bang et al., 2022; Chung, 2022; Lee

et al., 2022), higher levels of bedtime procrastination (Uygur &

Bahar, 2023), lower sleep quality (Fairholme & Manber, 2014; Hwang

et al., 2023; Varma et al., 2020), more sleepiness symptoms (Hwang

et al., 2023), higher subjective/objective sleep discrepancy (Herbert

et al., 2017), lower sleep hygiene (Uygur et al., 2023), more anxiety

symptoms (Borges et al., 2023; Marway et al., 2023; Meaklim, Junge,

et al., 2023; Uygur & Bahar, 2023), more stress symptoms (Marway

et al., 2023; Uygur & Bahar, 2023), more depressive symptoms (Bei

et al., 2018; Borges et al., 2023; Hwang et al., 2023; Uygur &

Bahar, 2023), higher fatigue severity (Marway et al., 2023), higher

traits of type D or “distressed” personality (Uygur et al., 2023) and

higher levels of perfectionism (Johann et al., 2023).

Recently, sleep effort has been studied in contexts of possible cir-

cadian disruption, particularly focusing on the effects of jet lag and

shift-working schedules on sleep (Hwang et al., 2023; Jang &

Kim, 2022).

With respect to psychometric studies, GSES has been used to val-

idate other sleep-related measures, for example, the Pittsburgh Sleep

Quality Index (Gomes et al., 2018), the Positive and Negative

Sleep Appraisal Measure scale (Bang et al., 2022), and the Hypersom-

nia Severity Index (Fernandez-Mendoza et al., 2021).

Another finding that stands out pertains to the GSES adaptations

into other languages and cultures. Related to this is the small number

of studies concerning psychometric properties of the instrument

beyond the UK original version (i.e. European Portuguese, Turkish and

Persian) as happens in other sleep or insomnia-related measures such

as the Insomnia Severity Index (Morin et al., 2011). However, it is

important to note that there are studies where the GSES is used in

countries for which we did not find any psychometric papers pub-

lished (e.g. Germany, Italy). An eventual explanation for this may be

that these psychometric studies are grey literature that was not con-

sidered for this review (e.g. theses, dissertations).

The UK and USA are the countries with a higher volume of pro-

duction. This is expected as the measure was developed in the UK,T
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specifically in Scotland. And besides, one of the authors who initially

worked with the instrument in research settings has strong connec-

tions with researchers in the USA and Canada.

One of the interesting observed conclusions of this review is that

in a significant bulk of studies the authors do not report any GSES reli-

ability measure for their samples. In psychometric literature, this is the

so-called “reliability induction” problem that is commonly reported in

meta-analyses (Sánchez-Meca et al., 2021). This is an important issue

that, going forward, researchers of GSES should give attention to. It is

important to mention that this problem is common to other self-

report measures.

One should note that the GSES has been considered one of the

most useful measures in insomnia (Ellis et al., 2022; Riemann et al.,

2023). The GSES is a relevant clinical tool with high potential in

primary care to spot insomnia disorder (Dias et al., 2023). One

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

N
r. 

of
 s

tu
di

es

Year

Cross-sectional Longitudinal Intervention Psychometric Review Editorial

F IGURE 2 Number of records by type of study over the years.

24

3

3

13

3

Clinical insomnia sample Other clinical sample
Mixed clinical sample Community sample
Not applicable (e.g., review study)

F IGURE 3 Number of community and clinical samples included in
the review. Clinical insomnia sample (studies using insomnia groups
exclusively or using insomnia groups compared with control groups);
community sample (studies using community or general population
samples); other clinical sample (studies using other clinical samples
such as major depression or dementia); mixed clinical sample (studies
using insomnia disorder and other clinical samples); and not applicable
(records used in the current scoping review [ScR] but that they are
not empirical studies).

16

9

16

5

Does the study mention a reliability indicator?

Yes No. Reliability induction by report
No. Reliability induction by omission Not applicable

F IGURE 4 Report of reliability indicators by study.
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hypothetical explanation for the relatively less volume of research

using the GSES in the first years after its development may be a more

expressive use of the tool in clinical/applied settings and not so much

in research. However, particularly in the previous 2 years (2022 and

2023, respectively), the GSES has been used in several research pro-

tocols. Additionally, the full-paper that presents the tool and its psy-

chometric properties in detail dates to 2005 (Broomfield &

Espie, 2005), thus it is important to reflect on why the measure only

recently has known a generalized use.

Despite our results, some limitations pertaining to this review

should be outlined. First, though we resorted to the main databases,

there are some of them that were not searched and that may have

enabled us to find more records with the potential to be included in

this review. Moreover, grey literature, that is academic theses and dis-

sertations whose data are (many times) not published in journal arti-

cles, were not included. Finally, in this study, we included records

belonging to the same study and/or dataset. Though it is acceptable

to reach this decision within an ScR methodology, this finding should

not be overlooked as it enacts the overestimation of the results. In a

future systematic review, when there are more studies, this issue

should be considered in the analysis.

Future research should invest more in psychometric studies

across cultures. In addition, researchers should report a reliability indi-

cator each time they use the measure in a non-psychometric study.

This will allow for a future reliability generalization meta-analysis, sim-

ilar to that performed with other self-report scales in sleep medicine,

such as the Insomnia Severity Index (Cerri et al., 2023), the Athens

Insomnia Scale (Jahrami et al., 2023) or the Epworth Sleepiness Scale

(Gonçalves et al., 2023). Moreover, given the GSES potential for pri-

mary health care contexts (Espie & Kyle, 2012), its use is advised as it

will foster the conduction of future systematic reviews. Besides,

it would be important to check how often the GSES is being used in

clinical practice. It is worth mentioning that the GSES has shown

potential in clinical settings as well, discriminating patients with

insomnia from good sleepers and helping to determine the efficacy of

interventions developed to target insomnia problems. One interesting

use of the measure is to administer the tool to the patient in an initial

stage of an intervention and then ask the patient to respond to the

same scale as if he/she was a known “good sleeper” person. This

decentration technique fosters the application of restructuring tech-

niques, for example (Espie & Kyle, 2012).

The current ScR is the first approximation to the field. In the

future, it would be important to proceed to quality appraisal of

the studies and risk of bias assessment with adequate tools (which is

not mandatory in a ScR). This will be possible through a systematic

review, which within a few years may be possible to perform.

5 | CONCLUSIONS

Sleep effort, and particularly its operationalization through the GSES,

has gained prominence in the last few years. Given its importance to

insomnia disorder, both in clinical and research settings, and its ease

of use and brevity, the GSES seems to be an ideal measure to be

included in clinical and research protocols.
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