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Clinical and cost-effectiveness of nurse-delivered sleep
restriction therapy for insomnia in primary care (HABIT):

a pragmatic, superiority, open-label, randomised controlled
trial

Simon D Kyle, A Niroshan Siriwardena, Colin A Espie, Yaling Yang, Stavros Petrou, Emma Ogburn, Nargis Begum, Leonie F Maurer,
Barbara Robinson, Caroline Gardner, Victoria Lee, Stephanie Armstrong, Julie Pattinson, Sam Mort, Eleanor Temple, Victoria Harris, Ly-Mee Yu*,
Peter Bower®, Paul Aveyard*

Summary

Background Insomnia is prevalent and distressing but access to the first-line treatment, cognitive behavioural
therapy (CBT), is extremely limited. We aimed to assess the clinical and cost-effectiveness of sleep restriction therapy,
a key component of CBT, which has the potential to be widely implemented.

Methods We did a pragmatic, superiority, open-label, randomised controlled trial of sleep restriction therapy versus
sleep hygiene. Adults with insomnia disorder were recruited from 35 general practices across England and randomly
assigned (1:1) using a web-based randomisation programme to either four sessions of nurse-delivered sleep restriction
therapy plus a sleep hygiene booklet or a sleep hygiene booklet only. There was no restriction on usual care for either
group. Outcomes were assessed at 3 months, 6 months, and 12 months. The primary endpoint was self-reported
insomnia severity at 6 months measured with the insomnia severity index (ISI). The primary analysis included
participants according to their allocated group and who contributed at least one outcome measurement. Cost-
effectiveness was evaluated from the UK National Health Service and personal social services perspective and
expressed in terms of incremental cost per quality-adjusted life year (QALY) gained. The trial was prospectively
registered (ISRCTN42499563).

Findings Between Aug 29, 2018, and March 23, 2020 we randomly assigned 642 participants to sleep restriction
therapy (n=321) or sleep hygiene (n=321). Mean age was 55-4 years (range 19-88), with 489 (76-2%) participants
being female and 153 (23-8%) being male. 580 (90-3%) participants provided data for at least one outcome
measurement. At 6 months, mean ISI score was 10-9 (SD 5-5) for sleep restriction therapy and 13-9 (5-2) for sleep
hygiene (adjusted mean difference -3-05, 95% CI -3-83 to -2-28; p<0-0001; Cohen’s d —-0-74), indicating that
participants in the sleep restriction therapy group reported lower insomnia severity than the sleep hygiene group. The
incremental cost per QALY gained was £2076, giving a 95-3% probability that treatment was cost-effective at a cost-
effectiveness threshold of £20000. Eight participants in each group had serious adverse events, none of which were
judged to be related to intervention.

Interpretation Brief nurse-delivered sleep restriction therapy in primary care reduces insomnia symptoms, is likely to
be cost-effective, and has the potential to be widely implemented as a first-line treatment for insomnia disorder.

Funding The National Institute for Health and Care Research Health Technology Assessment Programme.

Copyright © 2023 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY 4.0
license.

Introduction
Insomnia disorder affects 10% of the adult population.
Evidence shows that insomnia reduces quality of life and
increases risk for psychiatric disorders, type 2 diabetes,
cardiovascular disease, and suicide.! Insomnia commonly
presents alongside a range of chronic conditions, is
persistent if left untreated, and is associated with
substantial direct and indirect costs.”*

International guidelines suggest that the first line of
treatment should be multicomponent cognitive
behavioural therapy (CBT), but access is extremely
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limited worldwide because of inadequate resources and
expertise. A study in Switzerland* found that just 1% of
patients with insomnia received CBT. Instead, patients
are provided with sleep hygiene advice, and prescribed
hypnotic medication or off-label sedative antidepressants.’
None of these approaches are evidence based for the
long-term management of insomnia, and hypnotic
medications are associated with a range of side-effects.®
New models of care are needed to increase access to
guideline intervention, especially in general practice
where people with insomnia seek treatment.
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Research in context

Evidence before this study

Multicomponent cognitive-behavioural therapy (CBT) is the
recommended first-line treatment for insomnia, but access to
this type of CBT is almost non-existent. One principal
component of CBT is a behavioural treatment called sleep
restriction therapy, which could potentially be delivered as a
brief single-component intervention by generalists in primary
care. We published a systematic review and meta-analysis of the
sleep restriction therapy literature in 2021. We searched
EMBASE, PsycINFO, CINAHL, AMED, and PubMed databases,
and hand searched relevant sleep journals for peer-reviewed
research articles published in English between Jan 1, 1987 (the
year the first sleep-restriction therapy study was published) and
July 6,2020. We included the following search terms:
“insomnia” or “chronic insomnia” or “sleeplessness” or “sleep
disorder*” or “sleep initiation” or “sleep maintenance” or “poor
sleep” or “sleep problem” or “sleep disturbance” and “sleep
restriction”, “time in bed restriction”, “bedtime restriction”,
“sleep compression”, “behavio?ral treatment”, “behavio?ral
intervention”, “behav*therap*” or “behav* modification”. We
found eight studies with a combined sample size of 533. Only
one study was done in a primary care setting. This study showed
potential treatment effects of a brief adapted sleep restriction
intervention versus sleep hygiene at 6 months, but the sample
was small (n=97), comprised of participants with primary
insomnia who were not taking hypnotic medication (and

Treatment access could be addressed by simplifying
CBT. One central element of CBT is sleep restriction
therapy,” which involves systematically restricting and
regularising time in bed to consolidate and stabilise sleep.
It counters behaviours that perpetuate insomnia,
specifically time-in-bed extension, variability in sleep—
wake timing, and daytime napping*® The brief and
protocolised nature of sleep restriction therapy, combined
with evidence of efficacy as a single component
intervention,’ suggests sleep restriction might be a scalable
intervention for deployment in clinical practice.” Although
previous work shows that sleep restriction can be delivered
as part of multicomponent treatment in primary care,"”
there is uncertainty around whether it can be delivered by
generalists as a single component intervention, whether it
leads to long-term improvement in insomnia, and whether
it is cost-effective. We did a pragmatic trial in primary care
to test whether brief nurse-delivered sleep restriction
therapy (alongside sleep hygiene advice) is both clinically
effective and cost-effective.

Methods

Study design and participants

The health-professional-administered brief insomnia
therapy (HABIT) trial was a pragmatic, superiority, open-
label, randomised controlled trial of sleep restriction
therapy versus sleep hygiene. Participants meeting The

therefore not reflective of patients in clinical practice), and the
sleep restriction treatment was delivered by a single study
general practitioner.

Added value of this study

We did a definitive test of whether brief sleep restriction therapy
delivered in primary care is clinically effective and cost-effective.
The trial shows that nurses without previous clinical experience
of sleep disorders or sleep intervention can be successfully
trained to deliver sleep restriction therapy in a brief and
manualised manner, and with high levels of fidelity. Results
indicate superiority of nurse-delivered sleep restriction therapy
over sleep hygiene in reducing insomnia symptoms at all
timepoints. A cost-utility analysis suggested that the
intervention is likely to be cost-effective at established cost-
effectiveness thresholds. Significant treatment effects were also
observed for depressive symptoms, mental health-related
quality of life, sleep-related quality of life, and work productivity.

Implications of all the available evidence

Brief nurse-delivered sleep restriction therapy in primary care is
clinically effective for insomnia disorder, safe, and likely to be
cost-effective. Sleep restriction therapy could become part of a
stepped-care approach to insomnia treatment, helping to
facilitate the implementation of international guidelines and
increase access to evidence-based interventions.

Diagnostic and  Statistical Manual of Mental
Disorders (DSM)-5 criteria for insomnia disorder were
recruited from 35 general practices in the UK National
Health Service, across three regions of England (Greater
Manchester, Lincolnshire, and Thames Valley).
Assessments took place at baseline, 3 months, 6 months,
and 12 months after randomisation.

Clinical guidelines recommend that patients should be
provided with sleep hygiene advice as part of the
management pathway, although there is no evidence that
sleep hygiene is effective as a monotherapy. General
practitioners (GPs) commonly provide advice on sleep
hygiene, but there is little standardisation of such
information, either in terms of delivery format or
content. Assuming that some participants would have
been exposed to such information in the past, and to
avoid potential bias, participants in both groups were
provided with the same sleep hygiene information.
Consistent with the requirements of a pragmatic trial,
there were no restrictions on usual care for both groups.
In this way, the trial was a comparison of sleep restriction
therapy plus sleep hygiene plus treatment as usual versus
sleep hygiene plus treatment as usual.

The trial was prospectively registered
(ISRCTN42499563) and the trial protocol is published.”
Changes to the protocol are detailed in the appendix (p 3).
The trial received both Health Research Authority
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approval (IRAS 238138) and ethical approval (Yorkshire
and the Humber, Bradford Leeds Research Ethics
Committee, 18/YH/0153).

The principal method of recruitment was through
practice record search and mailout, and through GP
referral. Participants were screened for eligibility over the
phone, or through self-completion of an online
questionnaire. The inclusion criteria were as follows:
participant was willing and able to give informed consent
for participation; screened positive for insomnia
symptoms on the Sleep Condition Indicator and met
DSM-5 criteria® for insomnia disorder; had a self-
reported sleep efficiency of less than 85% over the past
month;* was aged 18 years or older; and was able to
attend appointments during baseline and 4-week
intervention (both face-to-face at the practice and over
the phone) and adhere to study procedures.

Exclusions were primarily limited to conditions which
might be contraindicated for sleep restriction therapy, or
render it inappropriate or ineffective: pregnancy or
pregnancy planning in the next 6 months; additional
sleep disorder diagnosis (eg, restless legs syndrome,
obstructive sleep apnoea, or narcolepsy) or positive
screen for potential sleep disorder on questionnaire
assessment;” dementia or mild cognitive impairment;
epilepsy, schizophrenia, or bipolar disorder; current
suicidal ideation with intent or attempted suicide within
past 2 months; currently receiving cancer treatment or
planned major surgery during treatment phase; night,
evening, early morning, or rotating shift work; currently
receiving psychological treatment for insomnia from a
health professional or taking part in an online treatment
programme for insomnia; life expectancy of less than
2 years; and another person in the household
participating in the trial.

Randomisation and masking

Participants were randomly assigned (1:1) to sleep
restriction therapy or sleep hygiene using a validated
web-based randomisation programme (Sortition) with a
non-deterministic minimisation algorithm to ensure
recruitment site, use of prescribed sleep promoting
medication (yes or no), age (18-65 years or >65 years),
sex (female or male), baseline insomnia severity
(Insomnia Severity Index™ score <22 or 22-28), and
depression symptom  severity (Patient Health
Questionnaire 9* score <10 or 10-27) were balanced.
Appropriate study members at each site had access to
the web-based randomisation software to complete
randomisation and inform participants of their
allocation.

This was an open-label study and therefore both
participants and nurses were aware of allocation. The
participant information sheet informed participants that
the study compared two different sleep intervention
programmes to balance expectation of benefit. Treatment
providers (nurses) were not involved in the collection of
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trial outcomes. It was impractical to mask the research
team to therapy allocation, but they were not involved in
assessing outcomes, which were self-completed.
Statisticians were masked to allocation when doing the
analysis.

Procedures

After screening, eligible participants were invited to a
baseline research appointment where they provided
written informed consent, completed Dbaseline
questionnaires, and were provided with a sleep diary and
actigraphy watch for the following week. Participants
subsequently returned the completed diary and
actigraphy watch via post and were randomly assigned to
treatment groups.

Sleep hygiene was provided to all participants through
a booklet comprising standard behavioural guidance in
relation to lifestyle and environmental factors associated
with sleep and sleeplessness.” Participants randomly
assigned to the sleep hygiene group were sent their
booklet via email or post.

Participants in the intervention group were offered
nurse-delivered sleep restriction therapy, a manualised
behavioural intervention (a detailed description is shown
in the TIDieR* checklist, appendix p 83). Primary care
nurses received a 4 h training session on sleep, insomnia,
and the delivery of sleep restriction therapy. Treatment
was delivered over four consecutive weeks, involving one
brief session per week (two in-person sessions and two
sessions over the phone). Session 1 introduced the
rationale for sleep restriction therapy alongside a review
of sleep diaries, helped participants to select bed and rise
times, advised on management of daytime sleepiness
(including implications for driving), and discussed
barriers to and facilitators of implementation.
Participants were provided with a booklet to read in their
own time, which included information on sleep
restriction therapy and a list of sleep hygiene guidelines
(identical to those provided to the control group).
Participants were asked to complete daily diaries and
sleep-efficiency  calculation  grids to  support
implementation of instructions on sleep restriction
therapy and permit weekly review of progress. Session 2,
session 3, and session 4 involved reviewing progress,
discussion of difficulties with implementation, and
titration of the sleep schedule according to a sleep
efficiency algorithm.

All in-person sleep-restriction therapy sessions were
audio recorded and fidelity was assessed by a clinical
psychologist for a subsample of recordings using a
bespoke rating scale (range 0-26 for treatment session 1
and 0-16 for session 3, converted to a percentage score).

We assessed whether participants in the control group
obtained sleep restriction therapy from the trained nurse
in their practice (contamination) using a variant of the
Client Service Receipt Inventory.”? Positive responses
were clarified through a structured phone interview.

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of Health and Social Security de ClinicalKey.es por Elsevier en septiembre 21,

2023. Para uso personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2023. Elsevier Inc. Todos los derechos reservados.

977



Articles

978

Outcomes
Outcomes were measured at baseline, 3 months,
6 months, and 12 months after randomisation.
Participants were compensated with vouchers at each
assessment point. The primary outcome was self-reported
insomnia severity assessed by the ISI® at 6 months.
The ISI is a seven item self-reported measure assessing
both night-time and day-time symptoms of insomnia,
with scores ranging from 0 to 28; higher scores indicate
more severe symptoms. The internal consistency of the
measure is high (a >0-90) in both clinical and community
samples. To further contextualise treatment effects, we
descriptively report the percentage of participants in each
group who exhibited a clinically significant treatment
response (reduction of =8 points on the ISI). Secondary
outcomes were health-related quality of life (36-Item
Short-Form Health Survey [SF-36]* physical and mental
health component scores), sleep related quality of
life (Glasgow Sleep Impact Index [GSII]),* depressive
symptoms  (PHQ-9),” work productivity (Work
Productivity and Activity Impairment questionnaire
[WPAI]),” sleep effort (Glasgow Sleep Effort Scale
[GSES]),* and presleep arousal (Pre-Sleep Arousal Scale
[PSAS])” at 3 months, 6 months, and 12 months. Sleep
medication use, self-reported sleep (Consensus Sleep
Diary),” and actigraphy-defined sleep (MotionWatch §;
CamNtech, Cambridge, UK) were measured over a 7 day
period at 6 months and 12 months. Self-reported sleep
parameters were derived from sleep diaries. An
experienced scorer, masked to treatment allocation, used
event markers and sleep diaries to define the analysis
window for actigraphy, and sleep variables were calculated
by the inbuilt algorithm of the MotionWare software
(version 1.2.47). The following sleep parameters were
derived from sleep diaries and actigraphy recordings:
sleep onset latency; wake time after sleep onset; sleep
efficiency; total sleep time; and sleep quality (diary only).
Use of hypnotics and sleep-promoting medication was
quantified from diaries at 6 months and 12 months, from
which we calculated the proportion of nights of use per
participant and the proportion of participants that used
medication at least once in the 7 day reporting period.
Intervention records captured resources to train nurses
in sleep restriction therapy and for nurses to deliver sleep
restriction therapy sessions (appendix p 37). CSRI®
captured health service use for insomnia provided by the
NHS at each timepoint, and any out-of-pocket spending.
Health-related quality of life was captured by the EuroQol
Questionnaire (EQ-5D-3L),” EQ-5D-3L plus sleep bolt
on,” and SF-36 (from which the SF-6D was derived)” at
each timepoint, and was used to calculate quality-
adjusted life years (QALYs). WPAI* was used to capture
productivity loss (reduced productivity at work and
absenteeism caused by insomnia; appendix p 39).
Adverse events of interest were incidences of falls,
accidents (road-traffic accidents and work-related
injuries), near-miss driving incidents, and falling asleep

while driving, collected using a bespoke questionnaire at
baseline, 3 months, 6 months, and 12 months after
randomisation.

We also collected data on serious adverse events from
randomisation until the 6-month follow-up point (or at
withdrawal), through reporting from general practices,
participants, and responses on the CSRI.

Statistical analysis

It was estimated that 235 participants would be required
in each group to detect a group difference of 1-35 points
(SD 4-5; effect size 0-3) on the ISI with a power of 90%
ata 5% level of significance (two-sided t test). Accounting
for 20% attrition, we aimed to recruit 588 participants
(294 per group). During the trial, attrition was initially
higher than expected, and therefore we made a protocol
amendment to increase the sample size. Attrition was
estimated to be around 25% and therefore our revised
target sample size was 628 participants (314 per group).

A statistical analysis plan was prepared and finalised
before data collection was complete (appendix p 40). The
primary analysis population included all eligible
randomly assigned participants who had at least one
outcome measurement. Participants who withdrew from
the trial were included in the analysis until the point they
withdrew. Participants were analysed according to their
allocated treatment group irrespective of what treatment
they actually received.

For the primary outcome, a three-level linear mixed-
effect model was fitted to the ISI score assessed at
3 months, 6 months, and 12 months. Practice and
participant were included as random effects. The model
specified an unstructured variance—covariance structure
for the random effects. Fixed effects were randomised
group, minimisation factors (baseline ISI score, site, age,
prescribed sleep medication, sex, and baseline
PHQ-9 score), time, and a time by randomised group
interaction term to allow estimation of the treatment
effect at each timepoint. The estimated difference
between groups at 6 months was extracted from the
model by means of a linear contrast statement.

Continuous secondary outcomes were analysed using
the same method. Secondary outcomes that were binary
were analysed using generalised linear mixed-effect
models with appropriate link function. Mann-Whitney
tests were used for secondary outcomes that violated
model assumptions. Serious adverse events were
analysed on the basis of the number of participants who
actually received the intervention and Fisher’s exact test
was used to compare sleep restriction therapy and sleep
hygiene. For continuous outcomes, standardised effect
sizes (Cohen’s d) were calculated as the adjusted
treatment effect divided by the pooled standard deviation
for the entire sample at baseline.

Prespecified sensitivity analyses examined the
robustness of primary outcome results to different
assumptions regarding missing data. This process
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involved adjusting for baseline covariates found to be
predictive of missingness, using a pattern mixture model
to examine the robustness of the missing-at-random
assumption, and an analysis that assumed plausible
group-specific differences between participants who had
outcomes and those that did not.” Multiple imputation
of the primary outcome analysis was also done as a post-
hoc sensitivity analysis. Sleep might have been affected
by the lockdown and COVID-19 pandemic so we did a
sensitivity analysis on the primary outcome to examine
differences in treatment effect before the pandemic
(before March 23, 2020) compared with during the
pandemic (inclusive of and after March 23, 2020, the date
of the national lockdown in the UK).

A complier-average causal effect (CACE) analysis of the
primary outcome was carried out to determine the
impact of compliance with the allocated intervention on
the treatment effect. Compliance was defined as
attending at least one treatment session. CACE models
were estimated using an instrumental variable approach
in which the outcome was total ISI score at 6 months
adjusted for baseline ISI. Models were fitted adjusting
for baseline characteristics that appeared to be associated
with compliance. Sensitivity analyses were done
adjusting the definition of compliance to attending
at least two, three, or four sessions, and multiple
imputation was done on the primary CACE analysis as a
sensitivity analysis to assess the effect of missing data.

We did a prespecified subgroup analysis of the primary
outcome by baseline actigraphy-defined sleep duration
(<6h vs =6h), prescribed sleep medication use (yes or
no), depression severity (PHQ-9 <10 vs =10), age
(18-65 vs >65), level of deprivation (index of multiple
deprivation, national quartiles 1 and 2 vs 3 and 4), and
chronotype (intermediate vs morning vs evening
chronotype assessed with the Morningness Eveningness
Questionnaire, reduced version).” We added a three-way
interaction term between randomised group, assessment
timepoint, and a subgroup indicator variable to allow the
treatment effect to be estimated at each timepoint and in
each level of the subgroups.

In mediation analyses, using the Baron and Kenny*
approach adapted for linear mixed-effect models, we
assessed whether sleep effort (GSES) and presleep
arousal (PSAS) measured at 3 months mediated the
6 month ISI outcome. All models included baseline
assessments of the mediator and IST as covariates.

A within-trial economic evaluation was done to
estimate the incremental cost-effectiveness of sleep
restriction therapy over sleep hygiene. Analyses were
prespecified in a health economic analysis plan
(appendix p 73). We did a cost—utility analysis from the
NICE-recommended NHS and personal social
services (PSS) perspective” and expressed in terms of
incremental cost per QALY gained. Staff inputs
associated with the training for and delivery of sleep
restriction therapy were prospectively measured and
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valued using national reference values (appendix p 85).
Resource-use questionnaires completed at each follow-
up timepoint provided a profile of broader resource use,
which was valued using data from national cost
compendia (the Personal and Social Services Research
Unit,* NHS reference costs,” and the NHS Prescription
Cost Analysis Database).” Costs were valued at
2018-19 prices and expressed in pounds sterling. QALYs

| 31464 invitations sent |

A 4

—b| 28293 did not respond or did not wish to take part

| 3171 participants screened |

A4

2485 excluded

66 did not complete screening
2254 ineligible
83 no longer wished to take part
82 could not be contacted

686 attended baseline visits

A 4

44 withdrew

40 for oth

4 ineligible

er reasons

| 642 randomly assigned (1:1) |

v

v

321 assigned to sleep restriction therapy

321 assigned to sleep hygiene

A

—>| 22 withdrew

—>| 6 withdrew

A

A

A

3-month follow-up

assessments

252 completed 3-month follow-up
47 did not complete follow-up

3-month follow-up

assessments

283 completed 3-month follow-up
32 did not complete follow-up

A

—>| 18 withdrew

—>| 9 withdrew

A

A

A

6-month follow-up assessments
257 completed 6-month follow-up
24 did not complete follow-up

6-month follow-up assessments
291 completed 6-month follow-up
15 did not complete follow-up

—>| 19 withdrew

—b| 11 withdrew

A

A

A

A

12-month follow-up assessments
233 completed 12-month follow-up
29 did not complete follow-up

12-month follow-up assessments
275 completed 12-month follow-up
20 did not complete follow-up

v

v

275 included in the primary analysis

305 included in the primary analysis

Figure 1: Trial profile
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SRT (n=321) Sleep hygiene Overall (n=642)
(n=321)
Region
Thames Valley 156 (48:6%) 156 (48:6%) 312 (48-6%)
Greater Manchester 109 (34-0%) 111 (34-6%) 220 (34-3%)
Lincolnshire 56 (17-4%) 54 (16-8%) 110 (17-1%)
Age 557(153) 552 (16:5) 554 (15-9)
Sex
Female 245 (76-3%) 244 (76-0%) 489 (76-2%)
Male 76 (23-7%) 77 (24-0%) 153 (23-8%)
Ethnicity
White 312 (97-2%) 312 (97-2%) 624 (97-2%)
Asian or Asian British 3(0-9%) 6 (1:9%) 9 (1-4%)
Black, African, Caribbean, or Black British 1(0:3%) 1(0-3%) 2(0-3%)
Mixed or multiple ethnic groups 2 (0-6%) 1(0-3%) 3(0-5%)
Other ethnic group 2(0-6%) 1(0-3%) 3(0-5%)
Prefer not to say 1(0:3%) 0(0) 1(0-2%)
Education level
None 16 (5:0%) 22 (6-9%) 38 (5:9%)
GCSE or equivalent 82 (25-5%) 70 (21-8%) 152 (23-7%)
A-levels or equivalent 50 (15-6%) 76 (23-7%) 126 (19-6%)
University undergraduate 80 (24-9%) 65 (20-2%) 145 (22-6%)
University postgraduate 90 (28-0%) 85 (26:5%) 175 (273%)
Choose not to say 3(0-9%) 3(0:9%) 6 (0-9%)
Marital status
Single 48 (15:0%) 54 (16-8%) 102 (15:9%)
Married or in a domestic partnership 220 (68-5%) 195 (60-7%) 415 (64-6%)
Divorced 21 (6-5%) 37 (11-5%) 58 (9-0%)
Widowed 24 (7-5%) 22 (6-9%) 46 (7-2%)
Separated 7 (2:2%) 10 (3-1%) 17 (2-6%)
Prefer not to say 1(0-3%) 3(0:9%) 4(0-6%)
Index of multiple deprivation score (quintiles)
1 (most deprived) 10 (3-1%) 8 (2:5%) 18 (2:8%)
2 30(9-3%) 36 (11-2%) 66 (10-3%)
3 52 (16-2%) 35 (10-9%) 87 (13-6%)
4 82 (25:5%) 93 (29-0%) 175 (27-3%)
5 (least deprived) 144 (44-9%) 146 (45-5%) 290 (45-2%)
Missing 3(0-9%) 3(0-9%) 6 (0-9%)
BMI 267 (5-5) 26:3(53) 265 (54)
Missing 18 (5:6%) 35 (10-9%) 53(8:3%)
Duration of insomnia (years) 10-0 (4-8-20-0)  10-0 (4-2-20-0) 10-0 (4-5-20-0)
Consulted for insomnia 249 (77-6%) 237 (73-8%) 486 (75-7%)
Patient currently taking prescribed sleep 83 (25-9%) 80 (24-9%) 163 (25-4%)
medication
Number of medical conditions
None 38 (11-8%) 34(10-6%) 72 (112%)
One 60 (18-7%) 52 (16-2%) 112 (17-4%)
Two 73 (22:7%) 60 (18-7%) 133 (20-7%)
Three or more 150 (46-7%) 175 (54-5%) 325 (50-6%)
Insomnia severity
ISl score 17-7 (4-0) 17-4 (4-2) 17-5(4-1)
Depressive symptoms
PHQQ score 104 (5-3) 10-1(5-3) 10-2(5-3)
PHQ9 score 10 159 (49.5%) 157 (48.9%) 316 (49.2%)
(Table 1 continues on next page)
980

were calculated using the area under the baseline-
adjusted utility curve of EQ-5D-3L utility scores across
the baseline, 3 month, 6 month, and 12 month intervals,
using the trapezoid rule® (base case analysis). The time
horizon for cost and QALY estimation was 12 months,
and therefore no discounting was applied.

Parametric t tests (bootstrapped 95%  ClIs,
1000 resamples) compared mean costs, EQ-5D-3L values,
and QALYs by treatment group at each assessment point.
Chained equations and predictive mean matching (with
k nearest neighbour=8) were applied for full conditional
multiple imputation regressing on baseline covariates
(ISI score, site, age, prescribed sleep medication, sex,
baseline PHQ-9 score, EQ-5D-3L utility score, and NHS
costs). Imputation was done for the key cost categories
and utility values for all timepoints in the two trial
groups. A total of 50 imputed samples were generated for
the base case analysis, which were subsequently
combined using Rubin’s rule.*

Bivariate regression wusing seemingly unrelated
regression was used to estimate incremental NHS and
PSS costs and incremental QALYs between sleep
restriction therapy and sleep hygiene, controlling for
baseline covariates (ISI score, site, age, prescribed sleep
medication, sex, and baseline PHQ-9 score, and either
baseline EQ-5D-3L utility scores, for incremental QALYs,
or baseline NHS and PSS costs, for incremental costs).
The mean estimate of the incremental cost-effectiveness
ratio (ICER) was calculated by dividing incremental costs
by incremental QALYs.

Non-parametric bootstrapping was used to quantify
uncertainty surrounding the mean ICER estimate by
resampling 1000 times from incremental costs and
incremental QALYs obtained from the seemingly unrelated
regression. The outputs were displayed graphically on a
cost-effectiveness plane. Net monetary benefits were
estimated from the incremental costs and incremental
QALYs at alternative cost-effectiveness thresholds
of £15000, £20000, and £30000 per QALY gained to reflect
the overall resource gain or loss associated with sleep
restriction therapy. By calculating net monetary benefits
for each of these 1000 simulated ICER values at alternative
levels of the cost-effectiveness threshold, the probability of
cost-effectiveness of sleep restriction therapy (defined as
the proportion of positive net monetary benefits at a given
threshold level) was calculated and plotted as a cost-
effectiveness acceptability curve.

We did the following sensitivity analyses: adopting a
societal perspective, incorporating out-of-pocket health-
care costs and productivity loss because of insomnia;
complete case analysis without data imputation; and
adjusting the nurse training cost for sleep restriction
therapy. Secondary analyses were done using QALYs
derived from either EQ-5D-3L+sleep ‘bolt-on’ or
SF-6D utility values.

All analyses were conducted using Stata (version 16.1).
All tests and reported p-values were two-sided.
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Role of the funding source

The funder of the study had no role in study design, data
collection, data analysis, data interpretation, or writing of
the report.

Results

We recruited participants from 35 practices across
England between Aug 29, 2018, and March 23, 2020. Of
3171 participants that were screened for inclusion,
642 were randomly assigned (321 to intervention and
321 to control; figure 1). The main reasons for exclusion
were not meeting insomnia criteria, shift work, and
suspected sleep disorder other than insomnia
(appendix p 86).

Baseline characteristics were similar between the
two groups (table 1). Mean age was 55-4 years
(range 19-88), with 489 (76-2%) participants being
female and 153 (23-8%) being male, 624 (97-2%) from a
White ethnic background, and 320 (49-8%) had a
university degree. Mean Dbaseline ISI  score
was 17-5 (SD 4-1) and within the clinical range, median
duration of insomnia was 10 years (IQR 4-5-20-0),
486 (76%) participants had previously consulted their
doctor for insomnia, and 163 (25%) reported current use
of prescribed sleep medication (table 1).

458 (71%) participants had two or more comorbid
conditions (table 1), 265 (41%) experienced mental health
problems (appendix p 87), and 316 (49%) scored above
the threshold for depression on the PHQ9 (score =10;
table 1).

Sleep restriction therapy sessions were provided by
40 nurses (31 practice nurses and nine research nurses).
266 (92-2%) participants attended at least one treatment
session, 250 (77-9%) attended at least two sessions,
219 (68-2%) attended at least three sessions,
and 207 (64-5%) attended all four sessions. Mean total
therapy duration for those completing all four sessions
was 85-5 min (SD 24-6). The most common reasons
for withdrawing from treatment were finding
implementation of sleep restriction therapy challenging,
not finding sleep restriction therapy useful, and personal
circumstances (appendix p 88). Fidelity ratings were high
for sampled audio recordings (session 1, n=53, median
percentage score 100%, IQR 96-100; and session 3, n=26,
median percentage score 87-5%, 75-100). No participant
in the sleep hygiene group met the criteria for
contamination at 3 months or 6 months.

580 (90-3%) participants (305 [95-0%] in the sleep
hygiene group and 275 [85-7%)] in the sleep restriction
therapy group) provided data at a minimum of
one follow-up timepoint and were analysed to assess
the primary outcome (figure 1; reasons for withdrawal
from the trial are shown in the appendix p 89). 6 months
after randomisation, 548 (85-3%) participants provided
data on the primary outcome (ISI), with a significantly
higher number who completed the outcome in the
sleep hygiene group (291 [90-6%)]) versus the sleep
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SRT (n=321) Sleep hygiene Overall (n=642)
(n=321)
(Continued from previous page)
Health-related quality of life
SF36 PCS 469 (10-9) 47-3(10-2) 47-1(10-5)
SF36 MCS 39-8(12:0) 39:3(11.9) 39-6 (11.9)
Sleep-related quality of life
GSlIrank 1 17-9 (17-4) 207 (181) 19-3(17-8)
GSlI rank 2 275 (177) 31.0(20-7) 29-2(19-3)
GSll rank 3 40-4 (22-0) 40-4 (21-5) 40-4 (21.7)
Work productivity
WPAI absenteeism* 5-9 (16-9) 7:5(21-6) 6:6 (19-2)
WPAI presenteeism* 44-2 (22°1) 433 (22-5) 43-8(222)
WPAI work productivity loss* 45-9 (22.9) 44-8 (23-2) 45-4(23-0)
WPAI activity impairment 53-2 (23-5) 51.8 (23-4) 52.5(23-5)
Sleep diary
SOL (minutes) 45.0 (36-8) 47-4(39-5) 462 (38-2)
WASO (minutes) 1041 (62-9) 1047 (60-6) 104-4 (617)
Sleep efficiency (%) 653% (13-1) 64-5% (13-6) 64-9% (13-4)
TST (minutes) 3511(737) 3467 (75-6) 348-9 (74-6)
Sleep quality 2:6(0:6) 2.5(0-6) 2.5(0-6)
Actigraphy
SOL (minutes) 125 (15-0) 121 (127) 123 (13-9)
WASO (minutes) 73-8 (35:1) 725 (28-7) 731 (32:0)
Sleep efficiency (%) 80-7% (7-3) 80-8% (6-5) 80-8% (6-9)
TST (minutes) 4364 (60-0) 437-4 (52:5) 4369 (56-3)
Sleep effort
GSES 8.0(29) 7-8(3-0) 79(29)
Pre-sleep arousal
PSAS cognitive 254 (67) 25.1(6:5) 253 (6-6)
PSAS somatic 143 (6-4) 14-4(6-2) 143 (6-3)
Data are presented as n (%), median (IQR), or mean (SD). For GSII, ranks 1-3 reflect the three most important patient-
generated life domains affected by poor sleep. GSES=Glasgow Sleep Effort Scale. GSlI=Glasgow Sleep Impact Index.
ISI=Insomnia Severity Index. PHQ-9=Patient Health Questionnaire. PSAS=Pre-Sleep Arousal Scale. SRT=sleep
restriction therapy. SOL=sleep-onset latency. SF-36 PCS=Short-Form Health Survey, Physical Component Summary.
SF-36 MCS=Short-Form Health Survey, Mental Component Summary. TST=total sleep time. WASO=wake-time after
sleep onset. WPAI=Work Productivity and Activity Impairment questionnaire. *Completed by people in employment.
Table 1: Participant baseline characteristics

restriction therapy group (257 [80-1%]; p<0-0001;
appendix p 90).

The estimated adjusted mean difference on the ISI at
6 months was —3-05 (95% CI -3-83 to —2-28; p<0-0001;
Cohen’s d —0-74), indicating that participants in the sleep
restriction therapy group reported lower insomnia
severity (table 2). Treatment effects were also evident at
3 months and 12 months. Group differences were
reflected in the number of participants showing a
treatment response (ISI reduction =8 points). At
6 months, 108 (42-0%) of 257 participants in the sleep
restriction therapy group met the criteria for a clinically
significant treatment response, whereas 49 (16-8%)
of 291 in the sleep hygiene group met the criteria.

Sensitivity analysis of the impact of missing data,
including differential attrition, showed that the treatment
effect was similar when adjusting for baseline predictors
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SRT Sleep hygiene Adjusted treatment Pvaluet Cohen's dt
difference (95% CI)*
Mean (SD) Number  Mean (SD) Number
Primary analysis
Insomnia Severity Index§
3 months 10:9 (5-47) 252 14-8 (5-11) 283 -3.88 (-4-66 t0 -3-10) <0-0001 -0.95
6 monthsq[ 10-9 (5-51) 257 13-9(5-23) 291 -3.05(-3:83t0-2:28) <0-0001 -0-74
12 months 10-4 (5-89) 233 135 (5:52) 275 -2:96 (-3-75t0-2-16) <0-0001 -0-72
Secondary outcomes
SF-36 PCS§
3 months 484 (1078) 244 46-1(10-80) 285 1-87 (076 t0 2:98) 0-0001 018
6 months 48-1(10-90) 233 47-2 (10-28) 280 0-77 (-0-35t0 1-89) 0-18 0-07
12 months 486 (10-26) 224 47-4(10-47) 265 0-94 (-0-20 t0 2-09) 011 0-09
SF-36 MCS§
3 months 44-6 (11:27) 244 412 (11:79) 285 2.80 (1-37t0 4-23) <0-0001 024
6 months 447 (11-88) 233 422 (11-79) 280 1.97 (0-52 t0 343) 0-0078 017
12 months 44.7 (11-29) 224 42:3(11-29) 265 2.01(0-53 0 3-49) 0-0077 017
GSlIrank 1§
3 months 482 (2839) 246 354 (21-63) 282 12:82 (8:71t016-93) <0-0001 072
6 months 50-6 (28-00) 235 377 (23-42) 278 12-80 (8-63t0 16-96) <0-0001 072
12 months 52.1(29-42) 224 40-3 (24-79) 266 1177 (7-54 to 16-00) <0-0001 066
GSll rank 2§
3 months 515 (26-78) 246 386 (22:23) 283 12:78 (8:79 t0 16.77) <0-0001 066
6 months 532 (27:74) 234 40-7 (23-66) 279 12-45 (8-40 t0 16-49) <0-0001 0-65
12 months 54.9 (28-63) 224 415 (24-55) 266 1372 (9-60 t0 17-84) <0-0001 071
GSll rank 3§
3 months 51.6 (27-01) 246 411 (23-14) 283 10-06 (6:02 to 14-10) <0-0001 0-46
6 months 54-2 (27-11) 232 43-0(23-90) 279 10-93 (6-82t0 15-03) <0-0001 0-50
12 months 57-1(28-97) 224 451 (24-11) 266 1170 (7-53t0 15-87) <0-0001 054
PHQ-9§
3 months 7:2(572) 244 91 (5-62) 284 -1.86 (-2:56 to -1-16) <0-0001 -0-35
6 months 7:2(577) 234 8.8 (5:75) 278 -1-60 (-2:31t0-0-90) <0-0001 -0-30
12 months 7.0 (5-82) 224 8.6 (5-51) 264 -1:61 (-2:32 t0-0-89) <0-0001 -0-30
Percent absenteeism"
3 months 111 117 0-095
Score of 0 97 (87%) 94 (80%)
Median (IQR)** 5.6 (4-1-7-1) 211(81-333)
6 months 101 113 0-014
Score of 0 94 (93%) 92 (81%)
Median (IQR)** 167 (5-100) 15.4 (6:7-20-4)
12 months 100 111 0-0049
Score of 0 95 (95%) 91 (82%)
Median (IQR)** 20-0 (18:9-100-0) 17-4 (10-5-45-0)
Percent presenteeism§
3 months 29-6 (23-66) 111 41-4(21-91) 113 -10-56 (-16-25to -4-87) 0-0003 -0-48
6 months 246 (22.01) 99 34.5(23:38) 111 -10-69 (-16-56 to -4-81) 0-0004 -0-48
12 months 22:4(22:62) 98 33-8(24-37) 107 -11.76 (-17-73t0-579) 0-0001 -0-53
Work productivity loss§
3 months 30-6 (24-71) 111 427 (22:93) 113 -10-90 (-16-80 to -5-01) 0-0003 -0-47
6 months 25-0(22-39) 99 359 (24-71) 111 -11.96 (-18-04 to -5-87) 0-0001 -0-52
12 months 22.7(22:98) 98 351 (25-34) 107 -12-96 (-19-14 to -677) <0-0001 -0-56

(Table 2 continues on next page)

www.thelancet.com Vol 402 September 16, 2023

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of Health and Social Security de ClinicalKey.es por Elsevier en septiembre 21,

2023. Para uso personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2023. Elsevier Inc. Todos los derechos reservados.




Articles

SRT Sleep hygiene Adjusted treatment p valuet Cohen's d
difference (95% Cl)*
Mean (SD) Number  Mean (SD) Number
(Continued from previous page)
Activity impairment§
3 months 335 (25:07) 247 467 (23-37) 285 -1323(-1679t0-9-68)  <0-0001 -0-56
6 months 31.0 (25:05) 234 429 (24-03) 280 -11.99 (-15-60t0-838)  <0-0001 -0-51
12 months 31.0 (26-44) 222 401 (24-42) 267 -9-11 (-12-80t0 -5-43) <0-0001 -0-39

GSlI=Glasgow Sleep Impact Index. SF-36=Short-Form Health Survey. SRT=sleep-restriction therapy. *SRT versus sleep hygiene. tp=0-05. $Cohen’s d defined as the adjusted
treatment effect divided by the sample SD at baseline. SLinear mixed-effects model with an unstructured variance-covariance structure for the random effects, modelled
against randomised group, with outcome score at baseline, minimisation factors (baseline ISI score, site, age, use of prescribed sleep promoting medication, sex, and baseline
PHQ-9 score), assessment timepoint, and an interaction between randomised group and assessment timepoint as fixed effects, GP practice as a random effect, and a random
intercept for each participant. §IPrimary outcome. lIMann-Whitney U test. **Median (IQR) based on non-zero.

Table 2: Adjusted treatment effects for primary and secondary outcomes

of missing outcome data, following multiple imputation
of missing outcome data, when assuming plausible
differences between participants who had outcome data
and those who did not, and following pattern mixture
modelling (figure 2; appendix pp 95-98). There was no
evidence that treatment effects differed before versus
during the pandemic (appendix p 99). CACE analyses
adjusting for baseline predictors of compliance showed
that attending more treatment sessions was associated
with a greater treatment effect (appendix pp 100-102).

At 6 months, the sleep restriction therapy group
reported better mental health-related quality of life
(SF-36 MCS), better sleep-related quality of life (GSII),
lower depressive symptoms (PHQ-9), and lower activity
impairment (WPAI) than the sleep hygiene group
(table 2). Group effects on these measures were observed
at all follow-up timepoints. For employed participants,
those in the sleep restriction therapy group reported less
absenteeism (6 months and 12 months), less
presenteeism (3 months, 6 months, and 12 months), and
less work productivity loss (WPAI; 3 months, 6 months,
and 12 months). Physical health-related quality of life
(SF36 PCS) was higher for the sleep restriction therapy
group at 3 months, but there was no evidence of group
difference at 6 months or 12 months.

Data completion for sleep diaries and actigraphy at
6 months and 12 months was low (<41%), primarily
because diaries and actigraphs were not sent out during
the COVID-19 pandemic. All sleep diary metrics were
improved versus the control group at 6 months
(appendix p 103), and these effects were largely maintained
at 12 months (except for sleep-onset latency). At 6 months,
actigraphy-defined sleep efficiency and wake time after
sleep onset were improved, whereas total sleep time was
reduced in the sleep restriction therapy group compared
with the sleep hygiene group. The only group difference at
12 months was a small reduction in total sleep time for
sleep restriction therapy versus control. There was no
evidence of group differences for use of prescribed sleep
medication at 6 months or 12 months (appendix p 103).
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Our proposed mediators of interest, sleep effort and
presleep arousal, were reduced at all timepoints in the
sleep restriction therapy group versus control
(appendix p 104). In mediation analyses, we found that
reduction in sleep effort and presleep cognitive and
somatic arousal at 3 months significantly mediated the
treatment effect (14-5-35-5% of the total effect) on
the ISI at 6 months (appendix p 103).

In exploratory analyses of the primary outcome at
6 months, we found no significant subgroup differences
for baseline measures of actigraphy-defined sleep duration,
chronotype, depression severity, age, sleep medication use,
or level of deprivation (appendix p 105).

There was no evidence of differences in the occurrence
of predefined adverse events at any timepoint
(appendix p 106). Eight participants in each group had
serious adverse events; none were judged to be related to
the intervention (appendix p 106).

The mean cost of delivering sleep restriction therapy
was £52-60 per participant. The mean training cost per
participant for sleep restriction therapy was £31-70
(appendix p 107). Patterning of missing health economic
data is detailed in appendix pp 108-110, and appendix p 111
summarises mean health resource utilisation by category
and group. For participants with complete service-use
data over 12 months, mean insomnia-related NHS and
PSS costs and EQ-5D-3L utilities and QALYs were similar
between groups (appendix p 113).

The base case analysis, using multiple imputed data,
covariate adjustment, and done from an NHS and PSS
perspective, generated incremental costs of [f43-59
(95% CI-18-41t0 105-59) and incremental QALYs of 0-021
(95% CI 0-0002 to 0-042) associated with sleep restriction
therapy relative to sleep hygiene (appendix pp 116-117).
These findings resulted in a mean ICER of £2075-71 per
QALY gained. The probability that sleep restriction therapy
is cost-effective at the NICE cost-effectiveness threshold
of £20000 per QALY was 95- 3%, with a mean net monetary
benefit of [377-84 (appendix pp 116-117). The cost-
effectiveness plane displays graphically the uncertainty
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Adjusted mean p value
difference (95% Cl)
Primary analysis —.— -3-05(-3-82t0-2-28) <0-0001
Adjusting for baseline characteristics associated with non-completion of ISI — -2-83 (-3-61t0-2-05) <0-0001
Multiple imputation —— -3-03(-3:78t0-2-28) <0-0001
Data informatively missing in both groups
Mean unobserved responses 50% lower than observed responses —— -3-23 (-4-00to -2-46) <0-0001
Mean unobserved responses 50% higher than observed responses —a— -3:11(-3-88t0-2:34) <0-0001
Mean unobserved responses 75% higher than observed responses —— -3-10 (-3-87t0-2-33) <0-0001
Data informatively missing in sleep restriction therapy arm only
Mean unobserved responses 50% lower than observed responses —a— -3-29 (-4-06 to -2-52) <0-0001
Mean unobserved responses 25% higher than observed responses —a— -3:11(-3-88t0-2:34) <0-0001
Mean unobserved responses 50% higher than observed responses —— -3-07 (-3-84 t0-2-30) <0-0001
Data informatively missing in sleep hygiene arm only
Mean unobserved responses 50% lower than observed responses —— -3-09 (-3-86 t0-2-32) <0-0001
Mean unobserved responses 25% higher than observed responses —a— -3-18 (-3:95to -2-41) <0-0001
Mean unobserved responses 50% higher than observed responses —.— -319 (-3-96 to -2:42) <0-0001
6543210 1
+— —>
Favours sleep restriction therapy ~ Favours sleep hygiene

Figure 2: Sensitivity analyses for the primary outcome (ISI)

Treatment effects are displayed first for the primary analysis, second after adjusting for baseline variables associated with missing data, third for multiple imputation
of missing data, and fourth assuming plausible group-specific differences between participants who had outcome data and those who did not (appendix pp 91-98).
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surrounding the mean ICER estimate (figure 3), whereas
the cost-effectiveness acceptability curve summarises the
effects of uncertainty surrounding the value of the cost-
effectiveness threshold (appendix p 118). All sensitivity
analyses and secondary analyses confirmed the robustness
of the result that sleep restriction therapy is likely to be cost
effective at a cost-effectiveness threshold of £20000 per
QALY (appendix pp 116-123).

Discussion

A low-intensity sleep intervention delivered by generalist
nurses in primary care improved outcomes relative to
usual care in people with insomnia disorder. We found
medium-to-large and sustained treatment effects for
reduction in insomnia severity. There was strong
evidence of commensurate improvements in depressive
symptoms and mental health-related quality of life, but
less evidence of an effect on physical health-related
quality of life. Work-related productivity and general
activity impairment, self-reported sleep, and sleep-related
quality of life were also improved at all timepoints.
Improvements in actigraphy-defined sleep were apparent
at 6 months but not at 12 months, and there was no
evidence of an effect on hypnotic or sleep-promoting
medication use. The incremental cost per QALY gained
was £2076, giving a 95-3% probability that sleep
restriction therapy is cost-effective at a cost-effectiveness
threshold of £20000 per QALY gained. There was no
evidence of subgroup differences in treatment effect or
that sleep restriction therapy increased adverse events,
and the treatment effect was mediated, in part, by
plausible mechanisms (reduction in sleep effort and
presleep arousal).

The main strength of our study was the comprehensive
assessment of the benefits and potential harms of an
abbreviated and simplified form of CBT for insomnia
delivered in routine primary care. To our knowledge,
HABIT is the largest pragmatic clinical trial of
psychological therapy for insomnia to date. Our findings
create a new pathway for the treatment of insomnia
disorder, an area where current practice is deficient and
guideline-recommended treatment is rare.** There were,
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however, limitations to our study. Although retention was
good at 6 months (85%), and exceeded other primary care-
based evaluations,” participants in the treatment group
were less likely to complete the primary outcome, which
has the potential to introduce bias in the treatment
estimate if participants who do not have data had worse
outcomes. We attribute this difference to greater demands
placed on participants in the intervention group relative to
sleep hygiene, and because some participants did not
derive benefit from sleep restriction (although a high
proportion of participants [56/62] who withdrew from the
intervention continued to provide outcome data).
Importantly, multiple sensitivity analyses confirmed the
robustness of the conclusion for the primary outcome,
even under conservative assumptions (models assuming
high score differences between participants with a
missing and non-missing ISI outcome). The pandemic
affected collection of data for sleep diary parameters,
medication use, and actigraphy-defined sleep; these
analyses should be interpreted with caution. Our sample
reflects the clinical reality of insomnia insofar as most
participants were female, had insomnia for a long time,
and had a range of comorbid conditions. Nonetheless, our
results might not be generalisable to the entire UK
insomnia population because participants tended to be
well educated (50% had a university degree), were more
likely to be from a White ethnic background (97%), and
lived in areas with low levels of deprivation. There was no
evidence that the treatment effect differed by
socioeconomic circumstances, but these analyses did not
have the power to detect such moderation. Treatment
engagement was generally good, and higher than or
consistent with other pragmatic trials in primary care,**
but 35 (11%) participants withdrew because they did not
derive benefit or found the intervention too difficult to
implement. Although effective, sleep restriction therapy is
known to be a challenging treatment.” Future studies
should test strategies designed to improve treatment
engagement and adherence. We excluded people with
comorbidities that could potentially be aggravated by
restricted time in bed. Our results, therefore, cannot be
generalised to these populations, who might require an
adapted version of sleep restriction therapy.

To our knowledge, this is the first large-scale trial of
sleep restriction therapy for insomnia disorder. Previous
trials were mainly done in research settings and recruited
small samples of patients who were free from
comorbidities and who were not taking medications, and
with short-term follow-up periods.” Direct comparisons,
therefore, are difficult; however, magnitude of treatment
effects on the ISI exceed clinical significance thresholds
used to appraise insomnia treatments.” Effect sizes were
greater than those observed in trials assessing diverse
forms of CBT delivered in primary care or community
settings” and trials assessing the long-term effects
of CBT.* Whether brief sleep restriction therapy delivered
by non-specialists is non-inferior to multicomponent
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CBT could be tested in future work. For important
secondary outcomes of health-related quality of life and
daytime functioning, effect sizes tended to be in the
small-to-medium range, consistent with a meta-analysis
of CBT for insomnia.* We did not specifically recruit a
sample of people with depression, or target depression
during treatment, but effect sizes for depressive
symptoms were similar to a meta-analysis of the effect of
CBT for depression in primary care (individual, group,
and guided self-help formats).*

Our results have implications for practice. We have
shown that a nurse-delivered programme that makes
moderate demands on nursing time can be effective in
routine primary care. Nurse-delivered treatment could
feature as part of a stepped-care management approach
to insomnia and complement initiatives to increase
access to digital therapies. Future implementation-
focused research is needed to investigate facilitators and
barriers to adopting sleep restriction therapy (including
practice nurse capacity), and the assessment and referral
pathway. The brief training and delivery model might
also be suitable for other non-specialists in primary care,
and could potentially be incorporated into the Improving
Access to Psychological Therapies programme in
England, given the high level of comorbidity between
mental health problems and insomnia.

In conclusion, brief primary care nurse-delivered sleep
restriction therapy is effective in treating insomnia
disorder and improving other aspects of mental health
and functioning. It is likely to be cost-effective and
provides a practicable approach for clinicians wanting to
follow guidelines for patients with insomnia disorder.
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