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ABSTRACT

Introduction Insomnia is the most common sleep
disorder, and it adversely impacts daily living and
increases the risk of chronic and acute health problems. Of
the few individuals who seek treatment for insomnia, most
pursue help in primary care settings. The management of
insomnia most commonly focuses on the prescription of
hypnotics and sleep hygiene recommendations, although
these are not the most effective treatments. Conversely,
cognitive—behavioural therapy for insomnia (CBT-i), which
is considered to be the first-line treatment for persistent
insomnia, is seldom prescribed by primary care physicians
(PCPs) or primary care nurses (PCNs). The hesitancy of
these professionals to provide CBT-i is mainly attributed to
their heavy workloads and the difficulties in acquiring the
skills needed to administer this intervention.

Methods and analysis A two-arm cluster-randomised
study (in which patients are assigned to a PCP or PCN) will
be conducted in primary health centres of Majorca Island
(Spain). A total of 206 patients will be recruited. Healthcare
professionals will be allocated to the intervention or control
group in a 1:1 ratio. The intervention group will receive
CBT-i and the control group will receive usual care. We

will include patients with Insomnia Severity Index scores
of 8 or more who also report that insomnia interferes with
daily functioning or is noticeable to others. The CBT-i will
consist of four individual structured sessions, three in
person (20 min each) and one by telephone (10 min) that
are administered at intervals of 2—-3 weeks. An additional
session will be provided for patients taking hypnotic
medications. The primary outcome measure is the
decrease in sleep latency, which will be measured with the
Pittsburg Sleep Quality index at 6 months and 12 months.
Ethics and dissemination This project was approved

by the Ethical Committee of the Balearic Islands (IB
4604/21 PI) and the Primary Care Research Committee
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= If effective, the integration of cognitive—behavioural
therapy for insomnia (CBT-i) into a primary care set-
ting could decrease the administration of benzodi-
azepines to patients with insomnia.

= The study will evaluate the effect of CBT-i under
real-world conditions of clinical practice, thereby
enhancing its external validity and relevance to ev-
eryday care.

= Primary care physicians (PCPs) and primary care
nurses (PCNs) will perform the multidisciplinary
intervention.

= A blinded final evaluation at 6 months and 12
months may mitigate ascertainment bias, but treat-
ment contamination of the control group may de-
crease internal validity.

= Difficulties in recruiting PCPs, PCNs and patients
may limit the sample size and decrease the gener-
alisability of the results.

of the Department of Majorca Primary Care (PI19/24).
All participants are required to provide written informed
consent and no study-related procedures will be
performed until consent is obtained. The trial results will
be published in peer-reviewed journals and presented at
conferences.

Trial registration number ISRCTN10144646.

INTRODUCTION

Insomnia is the most common sleep disorder
and a very frequent pathology in the general
population. A previous study in Spain esti-
mated the prevalence of insomnia was
6.4%, and that 20.8% of people reported
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insomnia-related symptoms.' The main problem reported
by patients with insomnia is that it adversely impacts their
daily activities.” > More specifically, patients with insomnia
have a higher risk of chronic and acute health problems,
a greater frequency of mood disorders (anxiety and
depressive symptoms) and difficulties with concentration,
memory, reasoning and problem-solving.* ° Insomnia is
also associated with an increased risk of traffic accidents’
and leads to numerous work-related problems, such as
decreased productivity, increased accidents, lower job
satisfaction, increased absenteeism,2 greater use of medi-
cations and increased consumption of alcohol.” These
patients have high direct costs due to their treatment for
insomnia, and high indirect costs due to their increased
use of other healthcare resources, increased accidents,
decreased work productivity and the presence of comor-
bidities.”*

Only 27%-52% of people with insomnia consult a
professional about this problem,'” and their first visits are
typically with primary care physicians (PCPs).""™* PCPs
most often treat these patients by prescribing hypnotic
medications (benzodiazepines and Z drugs),"""
mending improvements in sleep hygiene and adminis-
tration of herbal medicines (phytotherapy).'®'? Very few
studies have analysed the roles of primary care nurses
(PCNs) in helping these patients, but there is evidence
that interventions by nurses are uncommon and mainly
consist of providing advice on sleep hygiene and phyto-
therapy.*”*' However, PCPs and PCNs only rarely prescribe
cognitive-behavioural therapy for insomnia (CBTH), a
non-pharmacological intervention that has proven bene-
fits as a first-line treatment for persistent insomnia.'” **

CBT- is a multicomponent intervention that focuses
on cognitive and behavioural factors that contribute to
the onset of sleep disorders. This therapy includes inter-
ventions that aim to improve sleep hygiene and often
employs interventions to control different stimuli, sleep
restriction therapy to decrease the time in bed while
not sleeping, cognitive restructuring to develop more
positive thoughts about sleep, paradoxical intention to
decrease anxiety about sleep and various relaxation tech-
niques. These interventions can be used independently
or in combination.”” There is evidence that CBTH is the
most effective short-term and long-term treatment for
insomnia."” ** ® For example, it is more effective than
usual care (UC) and more effective than medication
when administered by psychologists and psychiatrists,**
even in patients with comorbidities.”® Therefore, many
healthcare providers recommend CBT4 as the firstline
treatment for insomnia, even if the proximal cause is
unknown.?”” However, because many insomniacs have
limited access to mental health specialists, it is important
toimplement these interventions in a primary care setting,
where most of these patients first seek treatment.” It is
also important to train primary care professionals in the
use of certain components of CBT-. Some studies have
shown that educating family medicine residents to incor-
porate some components of CBT+ into their practices can

help patients by providing them with important first-line
treatment for their sleep problems.*’

Nevertheless, very few studies have demonstrated
the effectiveness of CBT-i when applied by PCPs and
PCNs. Although there is evidence of fewer symptoms of
insomnia after CBT4, this treatment also has some short-
comings that are related to the duration and structure of
the interventions. Therefore, more studies are needed to
establish a ‘minimum effective dose’ (minimum duration
and number of sessions) and to identify the most essen-
tial components of CBT- needed to achieve a clinically
significant result.”

Increasing the access to CBT- in primary care settings is
likely to be beneficial for patients with mild and moderate
insomnia. However, there is a need to adapt training
models and the methods of administering CTB-i to
increase its acceptance in these settings and to convince
patients about the benefits of this therapy.13

Following these recommendations, we carried out a
pilot study to evaluate the feasibility and acceptability
of a CBT4 intervention administered by PCPs and PCNs
that was adapted from Morin’s theoretical model.*” The
results of this pilot study indicated the need to address
several key issues before beginning a large clinical trial®":
(a) removing the cognitive restructuring component
because PCPs do not feel comfortable administering this
intervention; (b) providing additional training to primary
care professionals to ensure they have the necessary skills;
(c) increasing the treatment compliance of patients who
have more severe insomnia and poorer quality of sleep
and (d) decreasing the number of CBT- sessions and
providing greater flexibility to patients regarding their
attendance at these sessions. We, therefore, designed the
present study by focusing on these changes and evalu-
ated the effectiveness and cost—utility of an adapted CBT+
intervention in a primary care setting whose aim is to
improve the quality of sleep in patients with insomnia.

Our primary objective is to evaluate the effectiveness
and cost-utility of a CBT+ intervention administered by
PCPs and PCNs on sleep latency after 6 and 12 months
compared with UC. The secondary objectives are to eval-
uate the effectiveness of the CBTH intervention at 6 and
12 months on sleep quality, total sleep time, night awak-
ening and the time between going to bed and falling
asleep. We will also evaluate the safety of the intervention
by examining its effects on anxiety and depression at 12
months. The current paper describes the design of the
study.

METHODS AND ANALYSIS

Study design

This is a multicentre, two-arm, cluster-randomised
controlled trial. Allocation will be performed at the level
of treatment delivery (by PCPs and PCNs) to reduce
bias from treatment contamination. The trial will be
performed in Majorca Healthcare Centres (Spain). The
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intervention group will receive CBT- and the control
group will receive UC.

The Standard Protocol Items: Recommendations for
Interventional Trials reporting guidelines have been
followed to check protocol.™

Eligibility and recruitment of subjects
To recruit PCPs and PCNs, we will give a presenta-
tion describing the study in each healthcare centre of
Mallorca Island. We will include patients who have scores
of 8 or more on the Insomnia Severity Index (ISI), and
additionally, whose insomnia interferes with daily func-
tioning or is noticeable to others; sleep difficulties that
cannot be explained by a medical condition or another
mental or sleep-wake disorder; and a sleep problem that
cannot be attributed to the use of recreational drugs or
medications. Patients are eligible whether they do or do
not use hypnotics. The exclusion criteria are secondary
insomnia, such as diagnosed with sleep apnoea and
receiving continuous positive airway pressure treatment,
as recorded in the primary care electronic records,
restless leg syndrome, parasomnia, or alterations of
the circadian rhythm (eg, due to shift work), or use of
a medication that could produce sleep alterations; any
severe psychiatric disorder (psychosis, bipolar disorder
and major depression); a previous suicide attempt; abuse
of alcohol or drugs during the year before study onset;
receipt of another CBTH; prior diagnosis of dementia;
any neurodegenerative or oncological disease with poor
prognosis; any mental or physical incapacities that would
prevent participation in interviews; acute or chronic pain
secondary to a rheumatic disease or another untreated
chronic disease; pregnancy or participation in a previous
clinical trial at any of the participating health centres.
Based on consultations with family PCPs or PCNs,
patients will be recruited using opportunistic inclusion,
by the use of posters in the healthcare centres and by
review of the electronic clinical records of the partici-
pating professionals. If a patient agrees to participate,
then he or she will complete the ISI,*® a seven-item self-
administered questionnaire that assesses the nature,
severity and impact of insomnia. The usual recall period
is ‘last month’. Three questions of the ISI assess specific
insomnia problems: falling asleep, staying asleep and
waking up too early. Four other questions evaluate sleep
satisfaction, awareness of the sleep problem by others,
stress caused by sleep problems and sleep problems that
interfere with daytime functioning. A 5-point Likert scale
is used to rate each item from 0 (no problem) to 4 (very
severe problem), and the total score ranges from 0 to
28. The total score is interpreted as follows: absence of
insomnia (0-7); subthreshold insomnia (8-14); moderate
insomnia (15-21) and severe insomnia (22-28). We will
only include patients with ISI scores of 8 or more, and
who also score 3 (much) or 4 (very much) on the ques-
tion about how sleep problems interfere with daily func-
tioning and/or the question about how noticeable it is to
others.

Eligible patients will sign an informed consent agree-
ment, receive an appointment for a baseline evaluation
(TO) and be informed of the allocation.

The privacy of patient data will be maintained before,
during and after the trial. Only the professional who
recruited them, the principal investigators and the
external evaluator will have knowledge of their identity.
A code has been assigned to process their data, which is
known only to the principal investigators.

Sample size

We want to ensure that the clinical trial has adequate
statistical power to detect a clinically significant decrease
of at least 12min in sleep latency in the CBTH group
relative to the UC group (two-tailed significance, alpha
risk of 5% and beta risk of 20%). Assuming a 35% lost
to follow-up and an SD of 22.6min, we estimate that 86
subjects are needed in each arm.

Each participating PCP or PCN will recruit three patients
before randomisation, and we expect a 0.04 intraclass
correlation coefficient between clusters, yielding a 1.20
cluster-design effect. Thus, the final targeted sample size
is 206 patients (103 in each arm), and 70 professionals
are needed (figure 1).

Randomisation

Each participating PCP and PCN will send a list of
included patients to the study coordinator. Then, a
computer-generated random allocation procedure will
be used to assign the PCPs and PCNs to one of the two
arms. The PCPs and PCNs will be informed about alloca-
tion concealment and are, therefore, not blinded to the
intervention. However, the main outcome assessment will
be conducted by other participating healthcare profes-
sionals not involved in the study and blind to the alloca-
tion concealment.

Intervention
The CBT- will be delivered by PCNs and PCPs with the
active participation of the patients. The intervention
consists of four individual structured sessions (three
in 20min consultations and one in a 10min telephone
call) that are separated by 2-3 weeks; patients taking a
hypnotic medication will receive one additional session
(table 1). The patients, PCNs and PCPs will agree on the
therapeutic objectives before study’s onset. At the end of
each session, the patient will have at-home tasks designed
to help the patient achieve the objectives and learn the
necessary techniques. Participating PCPs and PCNs will
receive guidelines about the intervention. The patients
will receive a handbook that contains a sleep diary for
recording routines and times, and guidelines about sleep
hygiene that include techniques to be used for relaxation
and restricting time in bed. The participating PCPs and
PCNs will register all relevant information that occurred
during each session in the electronic clinical records.

To standardise the intervention, the PCPs and PCNs
in the intervention group will receive a 5-hour workshop
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Follow-U
L,I—pl_J Follow-up at 6 and 12 months

Participant flow diagram. CBT-i, CBT-i cognitive-behavioural therapy for insomnia; ISI, Insomnia Severity Index;

(Uc)
N=103 patients

A 4

PCNs, primary care nurses; PCPs, primary care physicians; UC, usual care.

prior to study onset. To develop the content and dynamics
of this workshop, we considered suggestions from profes-
sionals who participated in the pilot study.31 This work-
shop will emphasise the conceptualisation of CBTH,
provide a deep review of each element of the intervention
(the sleep diary, identification of sleep problems, control
of stimuli, relaxation and techniques for restricting time
in bed) and explain how to work with the patients to
reach an agreement on the objectives. This training will
be based on problem-solving from case reports.

Usual care

UC for insomnia patients in the primary care setting of
Majorca was described in two previous studies published
by our team. In particular, PCPs'"” will treat insomnia with
sleep hygiene counselling and prescription of benzodiaz-
epines. PCNs will primarily use sleep hygiene counselling
and phytotherapy.” CBT was only very rarely used as UC.
Using UC allows for a realistic comparison that reflects
the standard clinical practice.

Evaluation

All included patients will be evaluated in a baseline inter-
view (T0), at 6 months (T6) and at 12 months (T12). To
guarantee blinding, the data collection notebook (DCN)
for TO will be separated from DCNs for T6 and T12.

Measures

Primary outcome measure

The primary outcome measure is sleep latency at 0, 6
and 12 months, which will be measured using the latency
dimension of the Spanish-language version of the Pitts-
burgh Sleep Quality Index (PSQI).* The PSQI is a 19-item

self-administered questionnaire that assesses seven clin-
ically relevant components of sleep quality during the
previous month: subjective sleep quality, sleep latency,
sleep duration, sleep efficiency, sleep disturbances, use of
sleep medication and daytime dysfunction. Each compo-
nent is rated from 0 to 3 points, based on the composite
score from the frequencies of each disturbance; a score of
‘0’ corresponds to ‘not in the past month’ and a score of
‘3’ corresponds to ‘3 or more times per week’. The total
score (the sum of the 7 component scores) ranges from
0 to 21, and a cut-off of 5 was used to discriminate good
sleepers and poor sleepers. The European Drug Agency
recommends evaluation of sleep latency to assess the
effectiveness of insomnia treatments.™

Secondary assessments at 0 and 12 months

The following seven general measurements will be used

as secondary assessments.

1. The Spanish-language version of the PSQI** will be
used to assess sleep efficiency, total sleep duration and
severity (PSQI total score).

2. The Spanish-language version of the EuroQol 5 Di-
mensions (EQ—BD)36 with five dimensions (mobility,
personal care, daily activities, pain/discomfort and
anxiety/depression). Each dimension scores 1 (no
problems) to 3 (a lot of problems). Also measures gen-
eral health in the last 12 months through an analogical
visual scale from 0 to 100 where 0 is the worst state of
health and 100 is the best.

3. Direct healthcare expenditures will be calculated as
the costs of medications, visits to the healthcare sys-
tem (PCPs, PCNs, hospital and community emergency
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systems and hospital specialists), diagnostic and thera-
peutic procedures, and inpatient care.

4. Indirect costs will be calculated as costs related to the
need for leave from work.

5. The use of hypnotic and antidepressant medications
(self-declared and by the Spanish-language version of
the Severity of Dependency Scale®) will be used to
measure the use of benzodiazepines. This scale has five
items (each scored from 0 to 3, with a total score of
0-15), and a higher score means greater dependency.

6. Safetyissuesand adverse effects will be measured. These
are defined as any unfavourable effect, sign, symptom
or disease that is reasonably associated with the CBT-
treatment, including tremors, anxiety, seizures, irrita-
bility and dizziness. Therapists will be asked to report
these events to the research coordinator and ethical
committee during the follow-up period. A separate
safety committee will perform the analysis of safety us-
ing two scales. First, assessment of generalised anxiety
disorder (GAD) will use a Spanish-language version of
the GAD-7 questionnaire.” This is a one-dimensional
self-administered instrument that assesses the presence
of symptoms of GAD, as described in the Diagnostic
and Statistical Manual of Mental Disorders (DSM)-IV.
The score of each item ranges from 0 (not at all) to 3
(nearly every day), and the total score ranges from 0 to
21. Based on the total score, the severity of GAD will be
classified as minimal (0-4), mild (5-9), moderate (10—
14) or serious (14-21). The Spanish-language version
of the Patient Health Questionnaire-9* will also be
administered. This scale has nine items that assess the
presence and severity of depressive symptoms during
the previous 2 weeks, and the score of each item ranges
from 0 (not at all) to 3 (nearly every day).

Independent variables

We will record the following information for all patients:
allocation group; demographic characteristics (age, sex,
level of education, marital status, cohabitation status);
anthropometric measurements (weight and height);
chronic morbidities; use of alcohol, tobacco and other
drugs; use of hypnotics and other medications.

Patient and public involvement

Individual interviews with four patients from the pilot
study are used to guide the process of recruitment, the
nature of the intervention and development of the patient
booklet. These interviews will examine the most rele-
vant objectives from different perspectives. Patients have
suggested changes, primarily semantic, as some phrases
in the homework book we provided confused them when
reading it. Subsequently, these changes have been made.

Statistical analysis

The estimated effects will be determined using the
12-month results from the PSQI for sleep latency in the
intervention and control groups. Generalised mixed
linear random effect models will be used to account for

clustering at the level of caregivers, with adjustments for
baseline values. A p<0.05will be considered statistically
significant.

All analyses will be conducted on an intention-to-treat
basis, in that all initially randomised patients will be
included in the analysis based on group assignment. The
results will be reported according to the 2010 Consoli-
dated Standards of Reporting Trials guidelines.” Three
subgroup analyses of effectiveness will be carried out for
different patient groups: patients with a prescription for
benzodiazepines or Z-drugs versus those without prescrip-
tions; patients aged 65 years or older versus those younger
than 65 years and males versus females. Descriptive anal-
ysis will be used to assess the significance of differences
in the intervention and control group in baseline char-
acteristics and will include calculations of means and/or
proportions with CIs and SDs (to account for clustering).

The relative and absolute risk reduction, and the
number needed to treat to prevent one patient from
experiencing insomnia (score of 8 or more on the ISI)
will be estimated. All estimates will include 95% Cls.

The health economic analysis will be conducted by
calculating the incremental cost-effectiveness ratio
(ICER) at 12 months from the perspective of the health-
care system. Data on the utilisation of all resources,
including inpatient care, consultations with health-
care providers, medications and laboratory tests, will be
systematically collected. Then, the EQ-5D scores will be
used to measure these effects, and quality-adjusted life-
years (QALYs) will be determined. The ICER will be
calculated as the difference in mean costs between the
two groups (C1-CT) divided by the difference in mean
effects between the two groups (E1-ET).

A non-parametric bootstrap procedure will be
employed to estimate the uncertainty associated with the
estimated ICER. This procedure considers the skewness
of cost data and the covariance of costs and QALYs. An
alternative method, net-benefit regression, will also be
used to control for potential confounding and to account
for clustering. Cost-effectiveness acceptability curves will
be presented to display statistical uncertainty. The safety
of all interventions will be assessed using a per-protocol
analysis, and the y* test will be used to compare adverse
events.

ETHICS AND DISSEMINATION

This project was approved by the Ethical Committee of
the Balearic Islands (IB 4604/21 PI) and the Primary
Care Research Committee of the Department of Majorca
Primary Care (PI19/24). All participants are required
to provide written informed consent; no study-related
procedures will be performed until consent is obtained.
The trial results will be published in peerreviewed jour-
nals and presented at conferences.

Modification of the protocol
Ifitis necessary to make any modifications to the protocol
that may impact the conduct of the study, the potential
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benefits for patients or patient safety—including changes
in study objectives, study design, patient population,
sample sizes, study procedures or significant admin-
istrative aspects—will require a formal amendment
to the protocol. Such amendment will be agreed on
and approved by the Ethics Committee/IRB (Ethical
Committee of the Balearic Islands) prior to implementa-
tion and notified to the health authorities in accordance
with local regulations. Administrative changes to the
protocol are minor corrections and/or clarifications that
have no effect on the way the study is to be conducted.

Confidentiality

All study-related information will be stored securely at
the study site. All participant information will be stored
in locked file cabinets in areas with limited access. All
data collection, process and administrative forms will be
identified by a coded ID (identification) number only to
maintain participant confidentiality. Informed consent
forms will be stored separately from study records iden-
tified by code number. All local databases will be secured
with password-protected access systems.

Intrastudy data sharing

Principal, coprincipal Investigators and statistician will be
given access to the cleaned data sets. Project data sets will
be housed in the research unit of Gerencia de Atencién
Primaria.

DISCUSSION

Although insomnia is a highly prevalent sleep disorder
and has a significant individual and economic impact, a
review of the literature shows that PCPs and PCNs have
little training in the treatment of these patients.15 19-21
In particular, very few PCPs and PCNs use CBTH in their
usual practice, even though this treatment has proven
effectiveness.'? It is likely that these professionals are
reluctant to administer CBT-i because of their high work-
load and their limited knowledge of this therapy.1 This
study seeks to address some of the challenges in imple-
menting conventional CBT- by using a brief CBT inter-
vention to make it feasible to conduct in a primary care
setting.

A challenge of this study will be achieving the full
sample size due to the difficulties in recruiting both
professionals and patients. Many professionals experi-
ence a high workload, which can hinder their motivation
to participate in clinical trials. Additionally, some partic-
ipating professionals may lack the capacity to effectively
recruit patients. A limitation is that some of the PCPs and
PCNs assigned to the UC group might administer some
kind of CBT- (or some elements of CBT-) leading to
‘contamination’ of the control group. Moreover, PCPs
and PCNs who agree to participate in a study of CBTH
probably have higher motivations to help these patients
than other primary care professionals. In any case, the
presence of these complications would cause the UC

group to have a better outcome, leading to a decreased
apparent efficacy of the intervention.

The diagnosis of chronic insomnia disorder according
to DSM 5, International Classification of Sleep Disorders
(ICSD)-3 and International Statistical Classification of
Diseases and Related Health Problems (ICD)-11 is solely
based on taking a clinical history (anamnesis) and the
patient’s self-reports of sleep-onset, sleep maintenance
and early-morning awakening, accompanied by dissatis-
faction with sleep and any daytime impairment, as long
as the symptoms occur despite adequate sleep time and
the opportunity to sleep in a comfortable environment.*!
However, some of these symptoms, particularly dissatis-
faction with sleep, rely on the subjective impressions and
beliefs of the patients. Therefore, in this study, we have
only included patients who report poor sleep and who
also indicate that insomnia interferes with daily func-
tioning or is noticeable to others.

There is no consensus regarding the best variable for
measuring the efficacy of an insomnia treatment. The
European Medicines Agency‘%5 recommends improve-
ments in sleep latency, duration, continuity, daytime func-
tioning or quality of sleep as subjective endpoints, as key
indicators of the efficacy of sleep-related treatments. In
this study, sleep-onset latency was chosen as the primary
objective to enable comparison with findings from other
studies.

Current status of the study

Patient recruitment began on 24 November 2022 and
will conclude on 15 June 2024. Results are expected to be
available in June 2025, 12 months after the completion of
recruitment.
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