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Abstract
Purpose Despite standard medical treatment endometriosis is often associated with disabling pain and poor quality of life 
(QoL). Studies indicate that psychological interventions (PIs) may improve pain and QoL, yet studies on the effects of PIs 
for women with endometriosis are sparse and limited by low-quality study designs. Therefore, this study aimed, in a rigor-
ous three-armed design, to evaluate the effect of PIs on chronic pelvic pain (CPP) and QoL in women with endometriosis.
Methods This three-armed parallel, multi-center randomized controlled trial included fifty-eight endometriosis patients 
reporting severe CPP [≥ 5 for pain intensity measured on a 0–10-point numeric rating scale (NRS)]. Patients were randomly 
assigned to (1) Specific mindfulness- and acceptance-based psychological intervention (MY-ENDO), (2) Carefully matched 
non-specific psychological intervention (Non-specific), or (3) A wait-list control group (WL). The primary outcome was 
pelvic pain intensity/unpleasantness measured on NRS. Secondary outcomes included endometriosis-related quality of life, 
workability, pain acceptance, and endometriosis-related symptoms. Differences in outcomes between groups at post-treatment 
follow-up were analyzed using mixed linear models. Analyses were performed on an intention-to-treat basis.
Results Compared to WL, psychological intervention (MY-ENDO + Non-specific) did not significantly reduce pain. How-
ever, psychological intervention did significantly improve the QoL-subscales ‘control and powerlessness’, ‘emotional well-
being’, and ‘social support’ as well as the endometriosis-related symptoms ‘dyschezia’ and ‘constipation’. MY-ENDO was 
not superior to Non-specific.
Conclusions Women with endometriosis may have significant and large effects of psychological intervention on QoL despite 
an ongoing experience of severe CPP.
Trial registration 12 April 2016, clinicaltrials.gov (NCT02761382), retrospectively registered.

Keywords Endometriosis · Quality of life · Chronic pelvic pain · Psychotherapy · Control condition · Mindfulness · 
Acceptance and commitment therapy
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Plain English summary

Endometriosis is a chronic gynecological disease affect-
ing 5–10% of women worldwide. It can lead to disabling 
pelvic pain and poor quality of life. The traditional treat-
ments for painful endometriosis consist of medical and/
or surgical treatment. However, these treatments are, in 
many cases, insufficient in relieving the pain and improv-
ing the quality of life of these women. This study aimed to 
examine whether a psychological treatment can improve 
pain and quality of life in women suffering from painful 
endometriosis. In addition, the study examines whether 
mindfulness- and acceptance-based psychological inter-
vention is a more effective treatment than a non-specific 
psychological intervention.

The study demonstrated that psychological intervention 
does not lead to pain reduction in women with endometrio-
sis. However, it significantly improved the quality of life 
of these women despite an ongoing experience of severe 
chronic pelvic pain. It also improved the endometriosis-
related symptoms “constipation” and “pain during defeca-
tion”. Therefore, the study indicates that psychological 
intervention may be an appropriate strategy to manage 
symptoms and improve the quality of life in women with 
endometriosis, but a definitive decision on the preferred 
psychological modality (Mindfulness- and acceptance-
based psychological intervention as compared to Non-
specific psychological intervention) cannot be made. More 
research is needed before we can conclude whether one 
specific psychological intervention is to be preferred to 
best manage symptoms and improve the quality of life in 
women suffering from painful endometriosis.

Background

Endometriosis is a chronic and often painful gynecological 
disease defined as the presence and growth of endome-
trium-like tissue outside the uterus, usually in the pelvis, 
where it causes bleeding, inflammation, and adhesions 
[1]. The estimated prevalence is 5–10% among women 
of reproductive age [1, 2]. Long-term symptoms include 
cyclical and chronic pelvic pain (CPP), dyspareunia, irri-
table bowel syndrome (IBS), infertility, and fatigue [3–5]. 
Endometriosis is associated with reduced psychological 
and social well-being [6–10], and its negative impact on 
all domains of quality of life (QoL) is well-documented. 
Thematic analysis has identified several key QoL domains 
in the areas of physical, psychological, and social health 
such as: (a) diagnostic delay and uncertainty, (b) everyday 
activities, (c) intimate relationships, (d) planning for and 

having children, (e) education and work, (f) medical- and 
self-management, and (g) mental health and emotional 
well-being [6, 8]. In addition, symptoms such as depres-
sion, anxiety, and perceived stress are frequent [11–13]. 
Studies indicate that women suffering from endometriosis-
related pelvic pain display significantly lower QoL than 
women with asymptomatic endometriosis and healthy 
pain-free controls. Therefore, the negative impact on 
mental health and QoL seems to be associated with the 
number and severity of pain symptoms and not by having 
the diagnosis per se [14, 15].

Current standard treatment for painful endometriosis 
includes hormonal treatment, pain medication, and/or surgi-
cal resection of endometrial lesions. Despite such treatment, 
recurrence and development of chronic pain problems are 
frequent [16–21]. As psychological factors are likely to be 
important in modifying pain perception, psychological inter-
ventions (PIs) may be effective for pain reduction [22, 23]. 
Until now, empirical investigations of PIs for endometriosis 
have been sparse and limited by low-quality of the study 
designs including small pilot studies or insufficient control 
conditions that do not allow for a separation of the specific 
versus the non-specific effects [24, 25]. A small observa-
tional pilot study showed significant long-term effects of 
a mindfulness-based PI on endometriosis-related QoL [26, 
27], but since the quality of control conditions is found to be 
associated with outcomes [22, 28], well-designed and rigor-
ous randomized controlled trials (RCTs) on the effects of PIs 
on CPP and QoL in endometriosis are needed. Preferably, 
studies should include direct and validated pain measures 
such as a Numeric Rating Scale (NRS) in the assessment of 
endometriosis-related pain [29] and add clinically relevant 
experimental pain testing to tap into the pain modulatory 
system and investigate potential pain mechanisms [30].

Consequently, we conducted a three-armed RCT to test 
the effects of (1) a specific PI (MY-ENDO), (2) a matched 
non-specific PI (Non-specific) and (3) a waitlist control 
(WL) on CPP and QoL in women with endometriosis. The 
hypothesis was to find statistically significant improvements 
in CPP and a number of secondary outcomes for (1) PI (MY-
ENDO + Non-specific) compared to WL and for (2) MY-
ENDO compared to Non-specific.

Methods

Study design

Patients were randomly assigned to one of three conditions: 
(1) A specific mindfulness- and acceptance-based PI called 
“Mind Your ENDOmetriosis” (MY-ENDO), (2) A non-
specific PI (Non-specific) that matched MY-ENDO in non-
specific factors such as empathy, the therapeutic alliance, 
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a cogent rationale, and expectations of improvement, but 
did not include the assumed specific ingredient, mindfulness 
or (3) A WL that involved treatment, as usual, to control 
for the natural fluctuations in pain [31]. Participants in the 
waitlist group were offered one of the two PIs after the end 
of the study period. All groups received medical treatment 
as usual. This design enabled a rigorous examination of the 
efficacy of MY-ENDO to clarify to which extent specific 
mindfulness- and acceptance ingredients are essential for 
the potential effects of this intervention.

The study was preregistered with The Danish Data Pro-
tection Agency (journal no. 2015-57-0002), approved by The 
Central Denmark Region Committees on Health Research 
Ethics (registration no. 1-10-72-138-15), and retrospectively 
registered at clinicaltrials.gov (NCT02761382). Data was 
collected from March 2016 to October 2018.

Participants

Participants were recruited from three specialized outpatient 
clinics for endometriosis in Denmark and from the Danish 
Endometriosis Patients Association. All patients considered 
for inclusion underwent screening to assess in- and exclu-
sion criteria. Inclusion criteria were: (a) 18–47 years old, 
(b) surgery or MRI-confirmed endometriosis diagnosis, (c) 
moderate to severe CPP (i.e., an average of ≥ 5 measured on 
an 11-point Numerical Rating Scale (NRS) from 0 = no pain 
to 10 = worst pain imaginable), (d) relevant clinical and sur-
gical treatment according to the European Society of Human 
Reproduction and Embryology (ESHRE) guidelines for 
endometriosis [32] had been tried, (e) willingness to spend 
30–45 min on homework 5–7 days a week for 10 weeks. 
Exclusion criteria were (a) other serious physical pain dis-
eases (e.g., fibromyalgia, Crohn’s disease, Colitis Ulcerosa), 
(b) severe psychiatric diagnosis, (c) pregnancy or planned 

pregnancy during the study period, and (d) an estimated lack 
of mental or physical surplus to enter into a psychological 
treatment or linguistic or cultural barriers.

Procedure

A letter was sent to interested patients with study details 
and a pain diary to be filled out before the screening ses-
sion. At the screening, patients were informed about study 
requirements and screened for in- and exclusion criteria. 
They provided written informed consent before enrolment 
in the study and randomization. Patients were informed that 
they would be randomized to one of two different psycho-
logical interventions or a waitlist control group. This should 
keep participants blinded to the psychological method and 
intervention content in the comparison group. To keep the 
research group blinded to intervention assignment through-
out data collection, a research assistant, not part of the 
research group, provided patients with an anonymous id-
number used for data collection. The numbers were rand-
omized in blocks of six by another research assistant using 
a computer-generated randomization list.

Questionnaires were sent to participants by postal mail, 
filled out, and returned. Baseline measurements were 
obtained during the 2 weeks period prior to treatment start, 
and post-intervention measurements were obtained during 
the 2 weeks post-treatment period. At home, patients also 
completed a 12-week pain diary starting 1 week pre-inter-
vention until 1-week post-intervention. To investigate poten-
tial changes in pain processing and sensibility a female doc-
tor carried out a gynecological experimental pain assessment 
during the 2-week period prior to treatment start and again 
during the 2 weeks post-treatment. However, the experi-
mental pain assessment was optional and not required for 
participation (See Fig. 1. Study timeline). 

Week: Week:

Recruitment phase:

Pain diary
before
screening Screening Randomiza�onInclusiona

Measures:
- Baseline ques�onnaire
- Chronic pelvic pain
- Quality of life
- Workability
- Endometriosis related symptoms
- Pain acceptance
- Pressure pain detec�on threshold
(gynecological pain test)

- Pain diary (start)

Measures:
- Chronic pelvic pain
- Quality of life
- Workability
- Endometriosis related symptoms
- Pain acceptance
- Pressure pain detec�on threshold
(gynecological pain test)

- Pain diary (end)

Treatment
start

Treatment
end

Reminder 
sent

0 2 X weeks 0 2 7 12

Study phase:

14

aA�er inclusion pa�ents had to wait un�l there were enough par�cipants for all three groups

Pain diary filled out at home for 12 weeks

Randomiza�on
disclosed to 
par�cipants

Fig. 1  Study timeline
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Interventions

MY‑ENDO

MY-ENDO has been developed specifically for endometri-
osis. It is based on the manualized 8-week program called 
mindfulness-based stress reduction (MBSR) [33, 34] in 
combination with acceptance and commitment therapy 
(ACT) [35] but adjusted to better suit the specific needs 
and challenges of women with endometriosis. The spe-
cific details of the intervention are presented in Table 1. 
MY-ENDO consists of a manualized 10-week program 
including 3-h weekly group sessions with patient educa-
tion about themes related to endometriosis, group therapy 
focusing on patients´ experiences and coping mechanisms 
in relation to these themes, and a variety of mindfulness 
and yoga exercises practiced during treatment sessions. 
Furthermore, participants were given a set of handouts 
(Table 1) and encouraged to practice 30–45 min of mind-
fulness meditation and yoga at home five to seven days a 
week.

Non‑specific

To properly test whether MY-ENDO was truly superior to 
other psychological interventions and if the effects were due 
to specific mindfulness ingredients, the control condition 
had to be an intervention based on psychological principles. 
This means: (1) to have a cogent and acceptable rationale 
(2) to include corresponding therapeutic actions, and (3) to 
be delivered by trained therapists in a healing context with 
expectations that the therapy would be beneficial [36–38]. 
Therefore, the Non-specific intervention was developed by 
removing all aspects specific to MBSR and ACT from the 
MY-ENDO manual, while aspects related to more non-spe-
cific factors of psychological intervention were held con-
stant (Table 1). (Data covering the details on the rationale, 
development, and influence of the Non-specific control are 
not included in this manuscript.) All guided mindfulness 
meditation and yoga were removed from the Non-specific 
treatment manual, but to control for (a) the time used on 
mindfulness meditation, (b) an auditory input (guiding), 
and (c) relaxation (often a result of mindfulness training) a 
detailed control for these specific elements was developed 
and added to the Non-specific intervention (see Table 1). 
The detailed control included relaxation while listening to 
soft and relaxing music and guided physical training (warm-
up, muscle training, and stretching) intended for women with 
chronic pelvic pain. Participants were encouraged to practice 
30–45 min of relaxation and physical training at home five 
to seven days a week. Also, the handouts were matched in 
detail (layout etc.) (Table 1).a  D
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Waitlist

The Wait-list group received medical treatment as usual 
and completed the same questionnaires and gynecological 
pain assessment as the intervention groups.

Therapists

Two private practicing clinical psychologists, both 
licensed by the Danish board of psychologists and closely 
matched on essential parameters (training, apprenticeship, 
and competence), were recruited to deliver the interven-
tions in a “crossed-therapist” design, with both therapists 
providing both treatments within the study.

Study outcome measures

Along with a sociodemographic questionnaire, patients 
received the following questionnaires:

Primary outcome measure

• Pelvic pain intensity and pelvic pain unpleasantness 
were measured on NRS in a daily pain diary [39].

Secondary outcome measures

• Endometriosis-related QoL was measured by a vali-
dated Danish version of The Endometriosis Health 
Profile 30 questionnaire (EHP-30) [40, 41].

• Workability was measured by The Work Ability Index 
(WAI) [42, 43]. We used a linguistically validated Dan-
ish version.

• Endometriosis-related symptoms [4] were measured 
on NRS (from 0 = no symptom to 10 = worst symptom 
imaginable) in a weekly symptom diary [29].

• Acceptance of chronic pain was measured by a vali-
dated Danish version of The Chronic Pain Acceptance 
Questionnaire (CPAQ) [44–46].

• Vaginal pressure pain detection threshold (PPDT) was 
examined with a modified pressure algometer (palpom-
eter) applicable for intravaginal pelvic floor muscle 
examination (FSR151, Interlink Electronics, Inc.). Due 
to large variability when measuring at other vaginal 
sites, the tissue around the sciatic spine was chosen 
for examination [30]. Participants were instructed to 
activate the pushbutton when pressure was perceived as 
pain. The average of six measurements (three on each 
side) was used to define PPDT.

• Other measures: At home, patients in the intervention 
groups filled out a daily home-work diary during the 
entire course of treatment.

Sample size

Sample size was based on power analysis of a small rand-
omized 3-armed pilot study (unpublished) for the primary 
outcome of pelvic pain between the groups: (1) PI vs. WL 
and (2) MY-ENDO vs. Non-specific and for the secondary 
outcome of QoL between the groups PI vs. WL. Pelvic pain 
was measured on NRS. The NRS scale score is standard-
ized on a range from 0–10, defined by a mean of M = 6.0 
and the standard deviation (SD) = 1.5. With the reason-
able assumptions: Mean n1 = 6.0, Mean n2 = 5.0, SD = 1.5, 
power (1 − β) = 0.80, α = 0.05, two-sample, two-sided test, 
the number of participants needed would be 53 vs. 27 par-
ticipants for differences between the groups PI vs. WL, and 
36 vs. 36 participants for differences between the groups 
MY-ENDO vs. Non-specific. QoL was measured on EHP-
30. The EHP-30 scale scores are standardized on a range 
from 0 to 100, defined by a mean of M = 50.0 and the stand-
ard deviation SD = 12.0. With the reasonable assumptions: 
Mean n1 = 50.0, Mean n2 = 40.0, SD = 12.0, power = 0.80, 
α = 0.05, two-sample, two-sided test, the number of partici-
pants needed would be 34 vs. 17 participants for differences 
between the groups PI vs. WL. Based on the power analyses 
it was planned to include 3 × 27 participants in the study.

Statistical analysis

Baseline group differences were compared by the χ2-test or 
the Kruskal–Wallis test (due to non-normally distributed 
data). For continuous data, means and standard deviations 
were given. Normally distributed variables were compared 
using t-tests, and non-normally distributed variables were 
compared using non-parametric tests (i.e., Mann–Whitney). 
Study dropouts were defined as participants discontinuing 
the intervention or failing to return the questionnaires/diary. 
Mixed linear models (MLMs) were used to compare groups 
over time and to examine changes in outcomes over time 
within groups on all outcomes. MLMs tolerate missing val-
ues without compromising statistical power and take into 
account the nested nature of data. The MLM models were 
conducted using restricted maximum likelihood method 
(REML) and performed on an intention-to-treat basis. Data 
were hierarchically arranged with time as level one nested 
within individual as level two. Fixed effects were specified 
for intercept, time, group, and time × group interaction. All 
models included a random intercept, and a fixed slope was 
chosen due to the comparison of groups with small sample 
sizes. In order to compare end-point effects between meas-
ures, a linear function of time was estimated from baseline 
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to post-treatment measure. All primary analyses were con-
ducted blinded. Since analyses of the primary outcome 
yielded unexplained results, which were in contrast to the 
hypotheses, statistically significant (P < 0.05) baseline dif-
ferences were entered as covariates in explorative post-hoc 
analyses of the primary outcome [47]. In addition, because 
of holiday periods, some patients completed an additional 
diary week, however, this holiday week was subtracted in the 
statistical analysis, and because some patients had missing 

values during the 12 weeks and some stopped completing 
the pain diary already after 11 weeks, sensitivity analysis 
was performed testing the robustness of the results. The sen-
sitivity analyses were conducted using MLMs comparing 
the groups over time using last observation carried forward 
for missing values and comparing the groups over time after 
11 weeks (week 12 was subtracted for all participants). Sta-
tistically significant results were defined as P < 0.05 (two-
sided significance level). Effect sizes were expressed as 

Excluded (n=50)
• Insufficient diagnosis (n=3) 
• Psychiatric disease (n=1) 
• Chronic pelvic pain < 5 on NRS a (n=4) 
• Age > 47 years old (n=1)
• Not Danish speaking (n=1)
• Wai�ng for laparoscopy (n=3)
• Planning or actual pregnancy (n=4)
• Lack of surplus (n=30) 
• Transporta�on too long (n=3).

Dropped out (n=1) 
(reason unknown)

Randomiza�on disclosed to pa�ents

Pa�ents eligible for 
screening (n=135)

Not interested (n=27)
(did not return contact) 

Pa�ents screened 
(n=108)

Pa�ents randomized and 
enrolled (n=58)

Allocated to MY-ENDOb

(n=20)
Allocated Non-specificc

(n=19)
Allocated to WLd

(n=19)

Dropped out (n=3) 
(reason unknown)

Pre-interven�on
PPDTe examina�on (n=10)

Returned baseline ques�onnaire
(n=19)

Dropped out (n=3) 
(reason unknown)

Dropped out (n=1) 
(reason unknown)

Dropped out (n=2) 
(reason unknown)

Dropped out (n=3) 
(reason unknown)

Dropped out (n=3) 
(reason unknown)

Started interven�on (n=14)
• Received 10 sessions (n=2)
• Received 9 sessions (n=2)
• Received 8 sessions (n=5)
• Received 7 sessions (n=2)
• Received 6 sessions (n=3)
• Received < 6 sessions (n=0)

Started interven�on (n=15)
• Received 10 sessions (n=6)
• Received 9 sessions (n=6)
• Received 8 sessions (n=2)
• Received 7 sessions (n=1)
• Received 6 sessions (n=0)
• Received < 6 sessions (n=0)

Treatment as usual (n=13)

Post-interven�on
PPDTe examina�on (n=8)

Returned ques�onnaires (n=14)

Post-interven�on
PPDTe examina�on (n=9)

Returned ques�onnaires (n=15)

Post-interven�on
PPDTe examina�on (n=6)

Returned ques�onnaires (n=13)

Included in analyses
(inten�on-to-treat sample) 

(n=19)

Included in analyses
(inten�on-to-treat sample) 

(n=19)

Included in analyses
(inten�on-to-treat sample) 

(n=16)

Pre-interven�on
PPDTe examina�on (n=12) 

Returned baseline ques�onnaire
(n=19)

Pre-interven�on
PPDTe examina�on (n=9) 

Returned baseline ques�onnaire
(n=16)

Fig. 2  CONSORT study flow diagram
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Cohen´s d, with effect sizes of 0.2, 0.5, and 0.8 considered 
small, medium, and large, respectively. IBM SPSS statistics 
v.26 was used for all analyses.

Results

Patients

A total of 58 patients (NMY-ENDO = 20, NNon-specific = 19, 
NWL = 19) were included in the study. The CONSORT study 
flow diagram is shown in Fig. 2. Four patients dropped out 
before baseline measurement was obtained. Another 12 
patients dropped out before study completion. Reasons for 
dropout are unknown. There were no statistically significant 
differences in dropout rate between the groups (P = 0.856). 
Nor were there any statistically significant differences 
regarding baseline characteristics for dropouts (N = 12) 
compared to completers (N = 42) except for previous use of 
alternative treatments (P = 0.020) as none of the dropouts 
had any previous experience with alternative treatments for 
endometriosis compared to 33.3% of completers.

Sociodemographic, clinical, and pain-related data are 
shown in Table 2. A significant baseline difference was 
found between the three study arms for the use of pain 
medication (P = 0.050), and the use of pain medication was 
therefore adjusted for in post-hoc analyses of the primary 
outcome [47].

Psychological intervention vs. waitlist

Statistically significant time × group effects were found for 
pelvic pain intensity (P = 0.009, d = 0.23) and unpleasant-
ness (P = 0.009, d = 0.22) (Table 3), due to pain reduction 
in the waitlist group. Comparable results were found in sen-
sitivity analyses. However, when adjusting for use of pain 
medication in time × group interactions of the primary out-
comes pelvic pain unpleasantness (P = 0.071, d = 0.59) no 
longer reached statistical significance (Table 3).

We also found statistically significant time × group inter-
actions for the QoL-subscales ‘control and powerlessness’ 
(P = 0.019, d = 0.78), ‘emotional wellbeing’ (P = 0.003, 
d = 1.01) and ‘social support’ (P = 0.042, d = 0.66), and for 
the endometriosis-related symptoms ‘dyschezia’ (P = 0.047, 
d = 0.43), ‘constipation’ (P = 0.045, d = 0.47) and ‘nausea’ 
(P = 0.016, d = 0.47) (Table 3).

MY‑ENDO vs. non‑specific

Statistically significant time × group effects were found for 
pelvic pain intensity (P = 0.037, d = 0.22) and pelvic pain 

unpleasantness (P = 0.049, d = 0.20). The sensitivity analy-
ses testing the robustness of the results yielded compara-
ble results (Table 3). However, when adjusting for use of 
pain medication in time × group interactions of the primary 
outcomes neither pelvic pain intensity (P = 0.144, d = 0.59) 
nor pelvic pain unpleasantness (P = 0.289, d = 0.43) reached 
statistical significance (Table 3).

Neither did we find any statistically significant time × 
group interactions for the secondary outcomes except for 
diarrhea (P = 0.035, d = 0.25) (Table 3).

With regards to the time spent on home practice, we 
did not find a significant difference between MY-ENDO 
(Mean = 22.41  min/day, SD = 20.93) and Non-specific 
(Mean = 22.26  min/day, SD = 15.47) in the average 
amount of time (min/day) spent on homework during the 
10-week treatment period (U = 47.000, NMY-ENDO = 10, 
NNon-specific = 11, P = 0.605).

Pre‑post changes

Statistically significant pre-post changes for all three groups 
(MY-ENDO, Non-specific, and WL) are found in Table 4.

Post‑hoc analyses

When dividing participants into two groups (taking vs. 
not taking pain medication) independent of randomization 
allocation, statistically significant time × group effects were 
found for pelvic pain intensity (F = 11.3, P = 0.001, d = 0.29) 
and pelvic pain unpleasantness (F = 13.9, P < 0.001, 
d = 0.32). In the group taking pain medication, a significant 
reduction in pelvic pain intensity (P = 0.001, d = 0.32) and 
pelvic pain unpleasantness (P < 0.001, d = 0.44) was found, 
whereas in the group not taking pain medication, a signifi-
cant increase in pelvic pain intensity (P = 0.039, d = 0.43) 
and pelvic pain unpleasantness (P = 0.048, d = 0.39) was 
found (Fig. 3).

Therapist effects

Statistical analysis revealed no significant therapist x time 
interactions except for work ability (P = 0.021, d = 1.36) 
and nausea (P = 0.040, d = 0.24) and no statistically sig-
nificant therapist x treatment interactions except for nausea 
(P = 0.029, d = 0.93).

There were no unprompted reports of any adverse events 
or side effects of the interventions. The results of MY-ENDO 
compared to WL and Non-specific compared to WL are 
found in Table 5.
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Table 2  Sociodemographic, 
clinical and pain-related 
baseline characteristics of the 
study sample

a Mindfulness- and Acceptance-based Psychological Intervention
b Matched non-specific psychological intervention
c Wait-list
d Numeric Rating Scale (0–10, 0 = no symptom, 10 = worst imaginable symptom)
e Group 1: dysmenorrhea N = 4, dyspareunia N = 7. Group 2: dysmenorrhea N = 2, dyspareunia N = 7. Group 
3: dysmenorrhea N = 8, dyspareunia N = 9

MY-ENDOa

N = 19
Non-specificb

N = 19
WLc

N = 16
Mean (SD)/% Mean (SD)/% Mean (SD)/%

Age 28.95 (7.84) 33.84 (7.69) 32.81 (9.01)
Marital status
 Married/living together
 Single
 Other

57.9%
36.8%
5.3%

52.6%
26.3%
21.1%

75.0%
18.8%
6.3%

Biological children
 0
 1
 2
 3

78.9%
5.3%
15.8%
0.0%

57.9%
26.3%
5.3%
10.5%

56.3%
18.8%
18.8%
6.3%

Occupation
 Full time or more
 Part time
 Flexi job/rehabilitation
 Off work sick
 Unemployed
 Enrolled in education
 Other

31.6%
10.5%
10.5%
10.5%
5.3%
31.6%
0.0%

47.4%
15.8%
5.3%
10.5%
5.3%
10.5%
5.3%

25.0%
25.0%
6.3%
12.5%
0.0%
12.5%
18.8%

Weekly working hours 29.15 (15.90) 29.21 (14.62) 25.69 (14.87)
Level of vocational education
 No education
 Skilled
 Higher education < 3 years
 Higher education 3–4 years
 Higher education > 4 years
 Other

31.6%
0.0%
21.1%
26.3%
15.8%
5.3%

21.1%
0.0%
15.8%
52.6%
10.5%
0.0%

12.5%
6.3%
18.8%
25.0%
12.5%
18.8%

Years since diagnosis 5.42 (5.80) 7.21 (6.05) 7.06 (5.93)
Years since onset of pelvic pain 14.00 (8.28) 18.16 (6.01) 12.93 (7.51)
Year from symptom onset till diagnosis 7.47 (5.91) 9.61 (6.89) 5.07 (5.74)
Natural menopause 0 0 0
Number of endometriosis operations till today 1.68 (1.16) 2.84 (2.54) 3.13 (2.97)
Previous endometriosis treatment
 Removal of endometriosis lesions
 Hormonal treatment
 Pain medication
 Physical treatment
 Psychological treatment
 Alternative treatment

89.5%
100%
89.5%
57.9%
5.3%
26.3%

94.7%
100%
100%
31.6%
10.5%
36.8%

81.3%
87.5%
100%
50.0%
6.3%
12.5%

Current endometriosis treatment
 No treatment
 Hormonal treatment
 Pain medication

5.3%
84.2%
63.2%

0.0%
89.5%
94.7%

12.5%
75.0%
81.3%

Symptoms in the last week (NRS)d

 Pelvic pain 6.11 (2.05) 5.53 (1.90) 6.00 (1.51)
 Dysuria
 Dyschezia
  Dysmenorrheae

  Dyspareuniae

 Fatigue
 Constipation
 Diarrhea
 Nausea
 Vomiting

1.11 (1.97)
3.79 (2.68)
7.50 (1.60)
5.89 (2.15)
7.53 (1.71)
4.26 (2.86)
1.58 (2.91)
3.95 (2.46)
0.68 (1.77)

1.89 (2.51)
3.63 (2.06)
8.50 (0.71)
3.43 (2.23)
6.58 (2.43)
3.37 (2.73)
0.95 (1.61)
2.67 (2.14)
0.21 (0.63)

2.44 (2.50)
4.06 (2.84)
6.25 (4.19)
3.29 (3.15)
7.00 (1.90)
3.38 (3.44)
1.56 (2.56)
3.13 (3.12)
0.13 (0.50)
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Fig. 3  Differences in pelvic pain 
between the groups “taking pain 
medication” vs. “not taking pain 
medication”
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Discussion

In this rigorous three-armed design we have demonstrated 
that psychological intervention (PI) does not significantly 
reduce pelvic pain in women suffering from endometriosis. 
Instead, PI led to large and significant improvements in QoL 
despite an ongoing experience of severe CPP.

Cochrane meta-analyses of psychological interventions 
have found that in a range of chronic pain conditions, last-
ing on average 9 years, Cognitive and Behavioral Therapy 
(CBT) shows small benefits in pain compared to active 
control conditions. Behavioral Therapy and ACT did not 
show such effects [22, 23]. The current study did not find 
pain reduction in the primary outcome which could be due 

to the specific therapy employed, the specific pain condi-
tion, and/or the fact that patients included in the study had 
suffered from chronic pelvic pain for more than 15 years 
on average and experienced significant pelvic pain (i.e., 
a daily NRS pain score ≥ 5). The results of the current 
study are in line with the general finding that it is difficult 
to demonstrate reduction in pain levels in well-controlled 
studies [22, 23]. Yet, despite these severe pain levels it was 
possible to significantly improve QoL.

The present study also found significant improvements 
in the endometriosis-related symptoms “dyschezia” and 
“constipation”. Studies indicate that bowel symptoms 
are frequent in endometriosis with interruptions in daily 
functioning [48]. These findings are therefore important 
and could be a result of patients in both groups starting 
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Table 5  Primary and secondary outcomes and estimates of treatment effects for MY-ENDO vs. WL and Non-specific vs. WL

Statistically significant results (P < 0.05) are shown in boldface
a Including “taking pain medication” as a covariate
b Numeric Rating Scale
c Mindfulness- and Acceptance-based Psychological Intervention
d Wait-list
e Non-specific Psychological Intervention

Outcomes Time × group interaction

MY-ENDOc vs.  WLd Non-specifice vs.  WLd

Cohen´s d F P Cohen´s d F P

Primary outcomes
 Chronic pelvic pain
  Pain intensity (NRS)ab 0.42 1.08 0.310 0.71 3.16 0.087
  Pain unpleasantness (NRS)ab 0.42 1.04 0.318 0.88 4.90 0.036

Secondary outcomes
 EHP-30/Quality of Life
  Pain 0.59 2.06 0.165 0.43 1.21 0.281
  Control and powerlessness 0.87 4.73 0.039 0.79 4.10 0.053
  Emotional wellbeing 0.91 5.21 0.031 1.32 11.39 0.002
  Social support 0.48 1.44 0.241 0.97 6.16 0.020
  Self-image 0.44 1.18 0.288 0.26 0.44 0.511

 Work Ability Index 0.07 0.02 0.894 0.60 1.43 0.249
 Endometriosis-related symptoms (NRS)
  Pelvic pain (total) 0.39 3.07 0.084 0.13 0.28 0.599
  Dysuria 0.13 0.21 0.652 0.03 0.01 0.917
  Dyschezia 0.37 1.72 0.196 0.56 4.09 0.048
  Dysmenorrhea 0.08 0.40 0.529 0.05 0.05 0.828
  Dyspareunia 0.04 0.02 0.884 0.06 0.20 0.656
  Fatigue 0.19 0.68 0.413 0.10 0.17 0.686
  Constipation 0.41 1.98 0.166 0.67 4.01 0.050
  Diarrhea 0.40 2.87 0.095 0.02 0.03 0.858
  Nausea 0.56 4.64 0.035 0.44 3.10 0.656
  Vomiting 0.05 0.16 0.692 0.16 1.71 0.192

 Pressure Pain detection Threshold (PPT) 0.17 0.10 0.755 0.22 0.18 0.678
 Pain acceptance (total score) 0.47 1.30 0.265 0.34 0.72 0.405
  Activity engagement 0.47 1.34 0.258 0.41 0.99 0.329
  Pain willingness 0.49 1.46 0.239 0.25 0.39 0.539

to exercise as part of the intervention (e.g., yoga, mindful 
walking, and training exercises) since increased physical 
activity is found to be associated with decreased gastro-
intestinal symptoms in IBS [49] and may improve pain 
severity, physical function and QoL in other chronic pain 
patients [50].

Contrary to the majority of previous studies comparing 
mindfulness- and acceptance-based intervention to an active 
control [51–54], we did not find that MY-ENDO was superior 
to Non-specific on any outcomes. Importantly, it appears that a 
carefully matched non-specific control condition has not been 

used in previous studies [22, 23, 28, 51, 55], thereby under-
scoring the importance of using adequate control conditions 
[56]. The findings suggest that psychological interventions in 
general may be helpful in improving symptom management 
and QoL in patients suffering from endometrioses. This could 
potentially make psychological interventions more accessible 
for patients in clinical practice. Yet, future studies with larger 
sample sizes are needed to determine whether there might be 
specific benefits of adopting a mindfulness- and acceptance-
based approach over a non-specific psychological approach in 
the management of endometriosis.
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Strengths and limitations

Notably, this study has some strengths that are rarely seen 
in RCTs examining the effects of psychological interven-
tions. The inclusion of a carefully matched non-specific 
control condition and a no-treatment control in a 3-armed 
RCT together with the attempt to reduce significant threats 
to internal validity (e.g., balancing therapist training, adher-
ence, and competence; controlling for therapist effects; 
ensuring an equal treatment structure across conditions; and 
balancing non-specific factors) entails that the findings of 
this study may be highly robust.

According to the power analysis we needed 81 partici-
pants to be able to detect significant differences in the pri-
mary outcome. Despite a smaller sample size, significant 
differences were found between the groups for the primary 
outcome pelvic pain intensity and pelvic pain unpleasant-
ness. However, these differences appeared to be driven by 
significant improvements in the waitlist group and may be 
explained by differences in the use of pain medication. This 
explanation was further substantiated by the results of the 
post-hoc analysis and the results of the experimental pain 
test and it cannot be ruled out that the use of pain medication 
might have influenced the pain results.

While the small sample size would contribute consider-
ably to the risk of type 2 error, one should also bear in mind 
that a large number of statistical tests were performed in the 
study, and hence there is considerable risk of type 1 error. 
Still, some interesting significant pre-post changes were 
found in our data including increased workability and lower 
fatigue in the MY-ENDO group. However, these effects did 
not show statistically significant differences between the 
groups, and larger sample sizes are needed in future studies 
to answer questions about specificity.

Recruiting participants was difficult due to patients suffer-
ing from physical disabilities and lack of energy making the 
3-h in-person commitment a barrier to participation. Other 
barriers were geographical distance and working schedules.

Future studies could try new ways to overcome these limi-
tations for example by stratifying participants by use of pain 
medication and offering digitally delivered therapy to this 
patient group.

Conclusions

Standard treatment for endometriosis is primarily focused on 
hormonal treatment, pain medication, and surgery. However, 
medical treatment can induce serious side effects leading to 
discontinuation of treatment and recurrence of symptoms, 
and surgery that resolves endometriosis may not necessarily 
resolve pain since the extent of pain may be unrelated to the 
extent of disease [17].

With this rigorous three-armed RCT we have demon-
strated that PIs specifically targeting endometriosis can lead 
to significant and large improvements in QoL and improve-
ments in dyschezia and constipation despite an ongoing 
experience of severe CPP. Therefore, PIs aimed at symp-
tom management and the improvement of QoL could be an 
appropriate supplement to an interdisciplinary endometriosis 
treatment.
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