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ABSTRACT
Introduction Endometriosis can cause chronic pain 
and subfertility thereby negatively affecting quality of life 
(QoL). Surgical removal of endometriosis lesions leads 
to improved health- related QoL, although not to the level 
of QoL of healthy controls. Pain intensity and cognitions 
regarding pain can play a crucial role in this health- related 
QoL following surgical treatment. Cognitive behavioural 
therapy (CBT) is a psychological treatment. In patients with 
chronic pain caused by a variety of medical conditions, 
CBT is effective in improving QoL. We designed a research 
protocol to investigate the effect of CBT on QoL in patients 
with endometriosis- associated chronic pain who are 
undergoing surgery.
Methods and analysis This is a study protocol for 
a randomised controlled trial in which 100 patients, 
undergoing endometriosis removal surgery due to 
endometriosis- associated chronic pain, will be randomised 
between post- surgery usual care with CBT and post- 
surgery usual care only. Participants in the CBT group will 
additionally receive seven sessions of CBT, focused on 
expectancy management, cognitions regarding pain and 
emotional and behavioural impact of pain. To determine 
the primary outcome Quality of life, both groups will 
complete questionnaires assessing QoL. The secondary 
outcomes pain intensity, pain cognitions, fatigue and 
perceived stress are also measured using questionnaires. 
Additionally, a marker for stress (cortisol extracted from a 
hair sample) will be assessed at T0 (baseline assessment), 
T1 (post- intervention; 2 weeks after completion of all CBT 
sessions) and T2 (follow- up; 14 weeks after T1). Statistical 
analysis will be performed using SPSS software.
Ethics and dissemination The study protocol has 
been approved by the Medical Ethical Committee of the 
region Arnhem- Nijmegen from the Radboud University 
Medical Centre on 2 September 2020. The findings of this 
study will be published in scientific journals and will be 
presented at scientific conferences.
Trial registration number NCT04448366.

INTRODUCTION
Endometriosis, the presence of functioning 
endometrium- like tissue outside the uterine 
cavity, is one of the most prevalent benign 
gynaecological conditions.1 It can cause 
chronic pain and subfertility and can lead 
to impaired quality of life (QoL). Although 
medical therapy can halt disease activity, 
surgical removal of endometriosis is often 
required. Unfortunately, pain symptoms 
remain present in approximately 50 per cent 
of the patients after surgery.2 Moreover, the 
level of health- related QoL remains lower 
compared with the QoL of healthy controls.3 
Van Aken et al4 showed that pain intensity 
and pain cognitions including pain anxiety, 
catastrophising and hypervigilance towards 
pain are all independent factors contributing 
to health- related QoL in patients diagnosed 
with endometriosis. This indicates that modi-
fying these cognitions via psychological inter-
vention might improve QoL in patients with 
endometriosis. Cognitive behavioural therapy 
(CBT) is an evidence- based psychological 

Strengths and limitations of this study

 ► A cognitive behavioural therapy protocol was devel-
oped specifically for this patient group to be used as 
intervention.

 ► Patients are treated with cognitive behavioural ther-
apy in addition to endometriosis reduction surgery.

 ► There is a difference in contact time between ther-
apists and patients in the intervention versus the 
control group.

 ► Participants are not blinded for group allocation 
which could lead to bias.
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treatment and is increasingly being recognised as an effec-
tive treatment to improve QoL in patients with various 
medical conditions.5 CBT uses a process called cognitive 
restructuring: a technique designed to teach patients how 
to identify, evaluate and re- label maladaptive thoughts, 
evaluations or beliefs that are suspected to be the root 
cause of one’s psychological disturbance.6 7 Cognitive 
restructuring should result in a more rational, realistic 
and balanced view of those unhelpful thoughts, evalua-
tions or beliefs. The patient is furthermore expected to 
contribute to her own treatment process. This can be done 
by questioning maladaptive thoughts and behaviours 
about situations and by exposing herself to those situa-
tions to evaluate whether those thoughts and beliefs have 
come true. The therapist helps the patient to achieve 
treatment goals by sharing his expertise and support. 
This approach is named collaborative empiricism and is a 
key feature of CBT. It aims to result in the patient attrib-
uting her behavioural change to her own efforts leading 
to better and more persistent outcomes.6 7 To date, there 
are no studies available that describe the efficacy of post- 
surgical CBT to improve QoL in patients diagnosed with 
endometriosis. CBT has been used and proven effec-
tive in improving QoL and decreasing perceived pain 
intensity in other chronic pain conditions.8–10 We have 
recently shown that patients undergoing endometriosis 
surgery believe that CBT could be a valuable asset to 
their treatment, in order to improve QoL.11 We designed 
this research protocol for a randomised controlled trial 
to investigate the efficacy of CBT on improving QoL in 
patients with endometriosis- associated pain in addition to 
endometriosis removal surgery.

METHODS
Participants, interventions, outcomes and intervention 
allocation
Study design
This is a research protocol for a randomised, controlled, 
prospective, single- blind (assessor) clinical trial in which 
patients undergoing surgery for endometriosis- related 
pain will be randomly allocated to surgery and usual care 
(control group) or to surgery and usual care plus CBT 
(CBT group). The participants and the psychologists 
delivering the intervention cannot be blinded due to the 
used intervention. Figure 1 shows an overview of patient 
flow throughout the study. This protocol was devel-
oped in accordance with the Standard Protocol Items: 
Recommendations for Interventional Trials reporting 
guidelines.12

Patient involvement
In 2019 and 2020, prior to developing this study protocol, 
we conducted a focus group study with patients who 
underwent endometriosis surgery to investigate if they 
were interested in psychological therapy in order to 
improve QoL in addition to endometriosis surgery 
and why.11 We furthermore explored how they would 

design such a psychological treatment. The information 
acquired in these focus groups was taken into account 
when designing the intervention used in this research 
protocol.

Sample size calculation
The calculation for the required sample size was 
performed for the primary endpoint QoL. There was 
no study available describing the effect size of CBT on 
QoL after endometriosis surgery which could be used in 
the sample size calculation. Therefore, we used a study 
in which the authors examine a cognitive behavioural 
intervention to improve QoL in patients undergoing 
surgery due to chronic back pain.13 Based on this article 
we expect to find medium to large effect sizes (Cohen’s d) 
of 0.75 and 1.35 (measured with the physical and mental 

Figure 1 Patient flow throughout the study. CBT, cognitive 
behavioural therapy
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component scales of the 12- Item Short- Form Health 
Survey) of postoperative CBT compared with usual care- 
only on QoL regarding physical and mental health, 
respectively. Based on literature we expect the dropout 
rate to be 15%–16%.14 15 However, due to the intensity 
of the intended intervention combined with surgery we 
anticipating patient dropout to be higher: 19%. There-
fore, a total of 100 patients should be included to detect 
significant effects (α=0.05, power (1-β)=0.85).

Study population and recruitment
At the start of the study, subjects will be recruited in 
Rijnstate Hospital, Radboud University Medical Center 
and Catharina Hospital, all located in the Netherlands. 
In all hospitals, a multidisciplinary centre for diagnosis 
and treatment of endometriosis is present, in which 
gynaecologists, surgeons and psychologists with exten-
sive experience in treating women with endometriosis 
are involved. All centres are located in urban areas. All 
patients undergoing endometriosis removal surgery due 
to endometriosis- associated chronic pain will be referred 
by their gynaecologist to a researcher who will check 
whether they meet the inclusion criteria. Patients are 
eligible for this study when they are 18–50 years of age, 
diagnosed with endometriosis (proven by ultrasound, 
MRI or surgery) and have an indication for endometri-
osis surgery due to endometriosis- related chronic pain. 
An indication for surgery is present when hormonal and/
or analgesic therapy failed in suppressing pain symptoms, 
is contra indicated due to comorbidity or has unaccept-
able side effects. Chronic pain is defined as pain existing 
longer than 3 months (in accordance with the Interna-
tional Classification of Diseases 11 formulated by the 
WHO16), with an average Numerical Rating Scale (NRS) 
of four or higher in the month prior to inclusion (which 
will be asked at inclusion). Furthermore, participants 
should be able to read and write Dutch in order to be 
able to complete the questionnaires.

Because certain conditions require a different psycho-
logical approach,4 17–19 and therefore could influence the 
efficacy of the intervention used in this study, we exclude 
patients suffering from endometriosis- related infertility 
without pain, chronic pain that can be attributed to 
other diseases or syndromes, patients that are diagnosed 
by a psychiatrist or psychologist with a mood, anxiety or 
personality disorder (as defined by the Diagnostic and 
Statistical Manual of Mental Disorders (DSM- V20), are 
undergoing psychological therapy or use psychopharma-
cological medication aimed at altering mood (according 
to either patient or their physician) at the moment of 
inclusion. Because we will also assess cortisol levels in 
scalp hair, patients will also be excluded if they have scalp 
hair shorter than 4 cm.

Patients eligible for inclusion will be provided with 
detailed written and verbal information. Informed 
consent will be obtained by an authorised researcher if 
patients are willing to participate and all questions have 
been resolved. Patients can contact an independent 

researcher if they wish to discuss the study with someone 
who is not directly involved in the project but has knowl-
edge about all aspects of this study. Participants can with-
draw consent at any time without providing a reason.

Randomisation
Computerised randomisation will be conducted after 
inclusion and baseline assessment. Only an authorised 
researcher will be able to perform randomisation and 
have insight in randomisation results. No stratification 
factors will be used. This study is single blinded (the 
assessor is blinded for treatment allocation). Participants 
and psychological therapists cannot be blinded due to 
the used intervention. The randomisation code will be 
broken when a patient’s health is at risk or when inves-
tigation is required by the sponsor, the Medical Ethics 
Committee (METC) or the monitor, for example, to 
verify if the study is executed in accordance with the study 
protocol and national and international regulations.

Variables
Demographic variables will be recorded, including age, 
length, weight, body mass index, marital status, educa-
tional attainment, occupation, the method used to diag-
nose endometriosis, year of diagnosis, revised American 
Society for Reproductive Medicine classification, type of 
endometriosis, use of contraception, use of analgesics, 
use of other medications, presence of subfertility, parity, 
history of DSM- V diagnosis and if patients underwent 
psychological treatment prior to inclusion in this study. 
An overview of these variables, including their corre-
sponding values, is provided in table 1.

The primary endpoint in this study is QoL. In our 
opinion evaluating this outcome, that reflects an improve-
ment that patients themselves experience in their daily 
lives, should have priority over other measurements (eg, 
pain score, laboratory results or absence of endometri-
osis lesions) that do not. QoL will be measured by two 
questionnaires: a general QoL questionnaire, the Dutch 
version of the Short Form 36 (RAND- 36), and an endome-
triosis disease specific questionnaire, the Endometriosis 
Health Profile 30 (EHP- 30). Both questionnaires measure 
QoL but do so differently. The EHP- 30 is a disease- specific 
QoL questionnaire which is validated for use in patients 
with endometriosis21 22 and measures the impact of the 
disease on physical, mental and social aspects of life. The 
questionnaire is divided into two parts. The core ques-
tionnaire consists of five subscales: pain, control and 
powerlessness, emotional well- being, social support and 
self- image. The second part consists of six subscales: work, 
relationship with children, sexual intercourse, infertility, 
medical profession and treatment. Raw scores are trans-
formed to a scale ranging from 0 to 100, and a higher 
score corresponds with worse QoL. The validated23 ques-
tionnaire RAND- 36 is used to measure general QoL. It is 
a multipurpose, general health survey which is applied 
to measure QoL on nine different domains: physical 
functioning, social functioning, role limitations due to 
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physical health, role limitations due to emotional prob-
lems, emotional well- being, vitality, pain, general health 
and health change. Raw scores are transformed to a scale 
ranging from 0 to 100, and a higher score corresponds 
with better QoL. The EHP- 30 is a sensitive tool which 
is responsive to changes in health- related QoL in this 
specific patient group22 while the RAND- 36 provides a 
complete QoL assessment which can be compared more 
easily with QoL of patients with other illnesses or healthy 
people.

Secondary endpoints are pain intensity, fatigue, pain- 
related cognitions including anxiety and catastrophising, 
perceived stress and cortisol level as a marker for stress. 
Pain- related cognitions have shown to be independent 
factors contributing to the health- related QoL of patients 
with endometriosis,4 therefore it is interesting to deter-
mine whether CBT influences these cognitions as well. 
Pain intensity is measured by the NRS, pain anxiety by 
the Pain Anxiety Symptom Scale and catastrophising 
by the Pain Catastrophising Scale. Additionally, fatigue 
is measured using the Checklist Individual Strength. 
Indicators for stress will be measured in two ways. First, 
perceived stress is measured by the Perceived Stress Scale 
questionnaire which measures self- reported stress levels 
in patients. In addition to perceived stress, stress can also 

trigger a response leading to an activation of the hypo-
thalamus–pituitary–adrenal axis. Activation of this axis 
leads to the secretion of cortisol by the adrenal cortex. 
Cortisol modulates the immune system24 and is therefore 
essential for proper body and brain function in response 
to stress. Cortisol levels can be used as an indicator for 
the amount of stress. To date, cortisol levels are measured 
in saliva, serum or urine, representing a dynamic reflec-
tion of cortisol concentrations and stress reactivity at one 
single point in time. These types of measurements are 
easily affected by short- term changes of cortisol including 
the circadian rhythm or situational stress and are there-
fore less reliable to use as an indicator for chronic stress, 
which is present in patients with chronic pain including 
endometriosis. In order to use cortisol as a marker for 
chronic stress, it should be measured in another body 
specimen. Since recently, cortisol can be extracted from 
hair. Hair has an average growth rate of 1 cm/month and 
evidence of long- term stress exposure can be analysed in a 
string of hair. This makes hair cortisol a useful biomarker 
for chronic stress. In an earlier prospective follow- up 
study, researchers showed that hair cortisol levels are 
higher in patients with endometriosis as compared with 
healthy controls, and that hair cortisol levels correlate 
with QoL.25

All primary and secondary outcomes will be measured at 
baseline (T0) between 2 and 4 weeks prior to surgery, post- 
intervention (T1) approximately 2 weeks after completion 
of all CBT sessions and at follow- up (T2) approximately 
14 weeks after T1. An overview of all outcome variables 
is provided in table 2. All questionnaires will be sent and 
returned through a web- based platform. The collection 
of the hair sample for cortisol measurements will be 
conducted by authorised and trained researchers. Anal-
ysis of the hair samples will be performed by a certified 

Table 2 Outcome variables

Outcome variable

Evaluation period Measuring 
instrumentT0 T1 T2

QoL* × × × EHP- 30 and 
RAND- 36

Pain intensity† × × × NRS

Pain anxiety† × × × PASS

Catastrophizing† × × × PCS

Fatigue† × × × CIS

Subjective stress† × × × PSS

Marker for 
physiological 
stress†

× × × Hair cortisol 
analysis

*Primary endpoint.
†Secondary endpoint.
CIS, Checklist Individual Strength; EHP- 30, endometriosis health 
profile 30; NRS, Numerical Rating Scale; PASS, Pain Anxiety 
Symptom Scale; PCS, Pain Catastrophising Scale; PSS, Perceived 
Stress Scale; QoL, quality of life; RAND- 36, Short form 36.

Table 1 Sociodemographic variables

Variable Values

Age Years

Length Centimetres

Weight Kilograms

BMI Kg/m2

Marital status Single/married or living with 
partner/widow/separated

Educational attainment Non- categorical text

Occupation Student/employee/housewife/
unable to work/unemployed

Method used to diagnose 
endometriosis

Ultrasound/MRI/Surgery

Year of diagnosis Year

r- ASRM classification I–IV

Type of endometriosis Ovarian/peritoneal/deep

Use of analgesics Yes (specify)/No

Contraception use Yes (specify)/No

Use of other medications Yes (specify)/No

Subfertility Yes/No

Parity Numerical

History of DSM- V diagnosis Yes (specify)/No

Underwent psychological 
treatment prior to inclusion

Yes (specify)/No

BMI, body mass index; DSM- V, Diagnostic and Statistical Manual 
of Mental Disorders V; r- ASRM, revised American Society for 
Reproductive Medicine.
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laboratory experienced in extracting cortisol from hair 
samples.

Intervention
Control group
The control group will receive usual care. Usual care 
consists of pre- surgical counselling by the participant’s 
gynaecologist about the intended surgical procedure, 
possible complications and expected results. When indi-
cated, patients will consult a gastrointestinal surgeon 
and/or a urologist from the endometriosis team. Surgery 
will be carried out, following medical standards, by 
members of a team of gynaecologists and, if indicated, 
together with gastrointestinal surgeons and/or urologists. 
Before and after surgery, patients will take their usual 
hormonal therapy to minimise menstrual cycle effects. 
Patients are allowed to use analgesics if necessary, but are 
asked to refrain from seeking (additional) psychological 
treatment when participating in this study. Patients will 
receive medical check- ups after approximately 6 weeks, 
3 and 6 months post- surgery, consisting of history taking 
(in which symptoms and postoperative recovery will be 
assessed) and physical examination. They can contact the 
endometriosis nurse by email or phone at any time.

CBT group
In addition to the usual care as described above, patients 
in the intervention group will also undergo seven sessions 
of CBT. Therefore, a CBT protocol was developed by 
members of the research team consisting of gynaecolo-
gists experienced in treating women with endometriosis 
and of psychologists with experience in CBT, chronic 
pain and/or treating patients diagnosed with endo-
metriosis. In order to develop a CBT protocol, we first 
performed a focus group study. In this focus group study 
we showed that patients who had been surgically treated 
for endometriosis expect that CBT could improve QoL 
and reduce pain.11 Patients in this study were exclusively 
interested in face- to- face sessions (either in- person or 
using a videoconference) instead of web- based therapy 
without personal contact. Patients noted however, that 
web- based sessions could positively contribute to face- to- 
face CBT by providing a detailed overview of all the infor-
mation already introduced in the face- to- face sessions. 
They also noted that the psychologist administering the 
CBT sessions should have knowledge about endometri-
osis and the problems that are experienced by patients 
in their daily lives. There was no clear consensus among 
participants of the focus groups about other aspects such 
as the amount and duration of CBT sessions. Patients did 
stress however that their symptoms should be taken seri-
ously. They did acknowledge that living with endometri-
osis might eventually negatively affect mental well- being 
but emphasised that those problems are a result of the 
physical aspects of endometriosis.

Taking these findings into account, we developed 
a CBT protocol specifically aimed at improving QoL 
in patients undergoing surgical treatment due to 

endometriosis- associated pain. Patients will receive one 
pre- surgery and six post- surgery individual face- to- face 
sessions of CBT. Face- to- face therapy can be in- person 
therapy or therapy using a videoconference. The used 
method depends on the participants’ choice or current 
restriction due to the COVID- 19 pandemic. The pre- 
surgery session is always in- person and will take place 
approximately 2 weeks prior to surgery. The post- surgery 
sessions will start 4 weeks after surgery and take place 
every 2 weeks. All sessions will be coordinated by regis-
tered psychologist (meaning at least 2 years additional 
post master education) who are experienced in CBT and 
have knowledge about endometriosis. The CBT protocol 
contains standardised information divided into separate 
sessions. Content of the CBT protocol is based on stan-
dard CBT interventions for chronic pain, supplemented 
with interventions aimed at specific issues present in 
patients with endometriosis, as described below. In the 
pre- surgery session, the therapy is introduced and the 
influence of endometriosis reports on the patient’s life 
is assessed. To improve treatment compliance and cogni-
tions with respect to reports after surgery, expectations 
towards the psychological treatment and the operation 
will be managed. Furthermore, general psycho- education 
about pain is provided. In the six post- surgery sessions, 
psycho- education concerning the biological link between 
endometriosis- related pain and behaviour, as well as 
relaxation, relationship between emotions, thoughts 
and behaviour, ways to change thoughts and regulate 
emotions and hypervigilance will be addressed. Addi-
tionally, one session is dedicated to discuss possible 
issues concerning intimacy and sexuality, which are often 
affected in patients diagnosed with endometriosis. In the 
final session patients will evaluate the therapy together 
with the psychologist. Relapse prevention will be discussed 
too. An overview of each session is provided in table 3.

All sessions have a fixed layout: each session begins 
with a brief introduction of the session. Next, the home-
work assignments from the previous session are discussed 
(except in the first session). Then the themes of that 
particular session are explained. Together, the patient 
and psychologist will execute assignments to support 
positive coping skills. Finally, the patient and psychologist 
will decide on one or more homework assignments that 
should be carried out in preparation for the next session 
before concluding the session by a brief evaluation. To 
assist the executing psychologists, each session in the CBT 
protocol provides examples of (homework) assignments 
that psychologists can complete together with patients. All 
sessions have a duration of 45 min, except the pre- surgical 
session which will take 1 hour. In addition to the sessions 
provided by a psychologist, an online module CBT is avail-
able containing psycho- education about general chronic 
pain. It furthermore has chapters on pain and behaviour, 
emotion, thoughts and attention. There are also assign-
ments that participants can complete. Patients in the CBT- 
group can use this online module freely to re- explore 
information already explained in the face- to- face sessions.
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Data collection, management, analysis and monitoring
Data handling, storage and archiving
All information obtained is considered to be confidential 
information and will not be distributed to third parties. 
The research data will be stored pseudo- anonymously in 
a database. Each subject will be given a code, consisting 
of letters and a number (eg, RST- ARNH- 00001). The key 
linking this code to patient identity will be stored in a 
separate and secured file. Personal data will be handled 
in accordance with the Dutch General Data Protection 
Regulation. The research data will be stored for 15 years 
after finalisation of the project. The data required for the 
trial will be entered by the investigation sites into elec-
tronic Case Report Forms. Detailed edit checks will ensure 
high quality standard of the data entered in the database. 
The principal investigator of each participating study 
site will assure that queries are resolved by the site on an 
ongoing basis. In the case of missing data, a comparison 
with the original source data will be performed in order 
to locate missing data. If we are unable to retrieve missing 
data, this will be represented by a symbol.

Statistical analysis
Statistical analysis will be performed, using SPSS soft-
ware (V.27), after all data of each participant has been 
collected. The significance level has been established 
at 0.05. Descriptive statistics will be calculated for both 
groups. An interim analysis will not be performed.

To answer the primary question, whether adding CBT 
to usual post- surgery care significantly improves QoL, 
multivariate repeated measures multivariate analysis of 
variance (MANOVA) will be conducted with time (base-
line vs T1 and T2) as within- subjects variable, group (CBT 
vs usual care) as between- subjects variable and the QoL 
measures as dependent variables. If variability between 
subjects is larger than expected (eg, due to missing data, 
non- normal residuals or a temporarily study halt because 

of the COVID- 19 pandemic), a linear mixed model will 
be used instead of repeated measures MANOVA. An 
intention- to- treat analysis will be followed in the case of 
follow- up losses. Participants that have withdrawn from 
treatment will receive the same follow- up as described 
above: they will be asked to fill in questionnaires and a 
hair sample will be collected at T1 and at T2.

Secondary endpoints will be analysed with computed 
mediation models using validated methods (using Hayes 
macro26). Briefly, regression models are calculated with 
the change in QoL as dependent variables (difference in 
QoL at baseline and T2), group (CBT vs usual care) as 
independent predictor and pain cognition, pain inten-
sity, fatigue and stress measurements as mediators. Here, 
we can answer the question to what extent improvements 
in pain cognitions, pain intensity, fatigue and stress 
levels underlie the anticipated positive effect of CBT on 
improvement in QoL in patients undergoing endometri-
osis surgery.

Data monitoring
A certified on- site monitor will conduct periodic moni-
toring visits with adequate frequency to ensure that 
obligations of participating sites are being fulfilled and 
that the facilities continue to be acceptable. All serious 
adverse events will be reported to the METC after 
obtaining knowledge of the events. All adverse events will 
be followed until they have abated, or until a stable situ-
ation has been reached. A summary of the progress of 
the trial will be submitted to the accredited METC once 
a year.

Premature termination of the study
The study can be terminated prematurely if there is 
evidence of an unacceptable risk for trial subjects, if 
there is reason to conclude that it is not feasible to collect 
the data necessary to reach the study objectives and it is 

Table 3 Overview of cognitive behavioural therapy content

Session Themes to be discussed
Time period related to 
surgery (weeks)

Duration of sessions 
(min)

1  ► Therapeutic compliance and expectation towards 
therapy.

 ► Effects of endometriosis on patient’s life.
 ► Expectations towards effect of surgery.
 ► General pain education.

−2 60

2  ► Setting goals for therapy.
 ► The biological link between pain and behaviour.
 ► Relaxation.

4 45

3  ► The biological link between pain and emotion. 6 45

4  ► The biological link between pain and thoughts.
 ► Negative automatic thoughts.

8 45

5  ► Hypervigilance towards pain. 10 45

6  ► Intimacy and sexuality. 12 45

7  ► Evaluation of therapy.
 ► Relapse prevention.

14 45
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therefore not ethical to continue and in case of failure of 
the investigator and/or staff to follow either good clinical 
practice standards or to adhere to protocol requirements. 
The decision to end the trial prematurely will be made by 
the coordinating investigators in close collaboration with 
the principal investigator.

Ethics and dissemination
Ethics approval
The study protocol has been approved by the METC of the 
region Arnhem- Nijmegen from the Radboud University 
Medical Centre on 2 September 2020. It has been regis-
tered on  ClinicalTrails. gov on 3 June 2020. Amendments, 
changes made to the research protocol after a primary 
favourable opinion by the accredited METC has been 
given, will be notified to the METC that gave the primary 
favourable opinion. After an amendment is approved, 
informed consent will be obtained from participants after 
receiving sufficient verbal and written information about 
the protocol amendments, when this is required by the 
METC. Participants will be asked consent to use collected 
data in ancillary studies.

Disclosure of interest
The authors have no conflict of interest to disclose.

Data access
Project principal investigators will have direct access to 
their own site’s data sets, and will have access to other sites 
data by request. To ensure confidentiality, data dispersed 
to project team members will be blinded of any identi-
fying participant information.

Ancillary and post-trial care
Patients that are enrolled in the study are covered by 
indemnity for negligent harm through the standard 
health insurance. Due to the used intervention the METC 
did not require the sponsor to take out additional insur-
ance to cover non- negligent harm associated with the 
protocol. If patients in either the control or intervention 
group wish to respectively start or continue psychological 
treatment after the study has finished, they are instructed 
to contact their gynaecologist or general practitioner for 
referral for psychological treatment.

Public disclosure and publication policy
The findings of this study will be published in scientific 
journals and will be presented at scientific conferences. 
Authors that substantially contributed to the results of this 
study will be granted authorship. The research protocol, 
original data set and statistical code will be available 
on request in accordance with the conditions of ethics 
approval. If participants wish, they will be notified of the 
findings when they are available.

DISCUSSION
Patients suffering from endometriosis often have 
impaired QoL and severe chronic pain. Non- medical 

therapies including cognitive behavioural interventions 
have been widely used and proven effective in suppressing 
pain and pain- related problems in several chronic pain 
syndromes.8–10 13 27 28 In this study we aim to determine the 
efficacy of CBT to improve QoL in patients undergoing 
endometriosis surgery due to endometriosis- associated 
chronic pain. To our knowledge, this is the first research 
project investigating this.

To determine whether CBT is effective in improving 
QoL, participants will be randomised into two groups. 
The control group will receive surgery and care as usual, 
and the intervention group will additionally receive seven 
sessions of CBT.

Strengths and limitations
For this study a CBT protocol was developed by members 
of the research team consisting of gynaecologists expe-
rienced in treating women with endometriosis and of 
psychologists with experience in CBT, chronic pain and/
or treating patients diagnosed with endometriosis. Impor-
tantly, patients’ opinions on CBT were taken into account 
during development of the CBT protocol. By involving 
patients in the development of the CBT protocol we 
believe that the CBT protocol better meets the needs of 
this specific patient group. Using a fixed CBT protocol 
ensures that the intervention can be carried out congru-
ently across all participating sites and by all executing 
psychologists. This minimises differences in therapy. 
Moreover, frequent sessions of intervision between all 
executing psychologists will take place in order to address 
possible issues and queries in the execution of the CBT 
protocol. This will ensure in- between centre consistency 
and reduce variability even further. At the same time, 
room for individual adjustments is facilitated in the design 
of the CBT protocol in order to meet specific needs of 
individual patients.

It is important to note that CBT will be given to patients 
who will undergo another treatment for endometriosis: 
reduction surgery. One session of CBT will be scheduled 
before the surgical procedure, the other six sessions will 
take place after surgery. Prior to surgery, patients with 
endometriosis- associated chronic pain have a physical 
explanation for the pain they experience since the endo-
metriosis is still present at that time. After surgery, the 
endometriosis as cause for their pain will be removed but 
they may still suffer from chronic pain symptoms. At that 
moment, CBT may be effective in treating the psycho-
logical aspects of their chronic pain symptoms. Parrish 
et al29 showed in a recent systematic review and meta- 
analysis that CBT combined with lumbar spine surgery 
improves QoL compared with usual care or an alterna-
tive therapy. Combining CBT with surgical treatment 
will stress the importance of a combined intervention 
targeting both physical and psychological determinants 
of pain as well as its interaction and will support the idea 
that gynaecologists, psychologists and researchers take 
patients’ symptoms seriously. In our opinion, this is an 
important strength of our study. Another strength is that 
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we measure two indicators for stress: an assessment of self- 
reported stress measured by a questionnaire as well as an 
indicator for stress measured via cortisol extracted from 
hair. The scalpel hair cortisol measurement enables us to 
objectively quantify if CBT contributes to chronic stress 
present in participants.

The most important limitation of this study protocol 
is the difference in attention given by healthcare profes-
sionals to patients in the intervention and the control 
group. Because women in the intervention group will 
undergo seven sessions of CBT, they will get more atten-
tion from a healthcare professional as compared with 
women in the control group. More attention because 
of more contact time might lead to better QoL on itself. 
To compensate for this, we ideally would have added a 
third group of patients who would receive endometriosis- 
reduction surgery and seven non- therapeutic appoint-
ments with, for example, a nurse. However, this would 
have greatly increased the required number of partic-
ipants, thereby increasing the costs of the study as well 
as the required time period for the inclusions. Because 
we aimed to compare usual care with the CBT interven-
tion, we chose to investigate the two groups described 
in this protocol. It is important to stress that women in 
both the intervention as well as in the control group may 
contact their endometriosis nurse as often as they need 
for support or for answering questions.

Another limitation is that due to the used interven-
tion, we are only able to blind accessors and gynaecolo-
gists performing the operation for treatment allocation. 
Psychologists performing the intervention and, more 
importantly, participants cannot be blinded which can 
introduce bias.

Finally, presence or absence of motivation to undergo 
CBT may bias the results of this study. From motivational 
interviewing30 it is known that motivation to undergo 
psychological therapy can influence treatment results. 
In our study, prior to randomisation we will measure 
patients’ motivation to undergo psychological treatment. 
After finishing the treatment, we will analyse whether 
there were in- between group differences with respect 
to group allocation preference and disappointment 
as well as motivation to undergo cognitive behavioural 
treatment.

Clinical implications
Depending on the outcome of our study, advice will be 
provided whether CBT should be added to the treatment 
of patients undergoing endometriosis reduction surgery. 
If this study shows a positive result, patients may have an 
additional treatment options to improve the quality of 
their daily lives. Results of this study could moreover pave 
the road to fund more clinical trials, cost- effectiveness 
and implementation studies on the use of CBT in patients 
diagnosed with endometriosis specifically and chronic 
pain conditions in general.
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