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Abstract
Objective: To study the preferences of women with deep endometriosis (DE) with 
bowel involvement when they have to choose between conservative (medication) or 
surgical treatment.
Design: Labelled discrete choice experiment (DCE).
Setting: Dutch academic and non- academic hospitals and online recruitment.
Population or Sample: A total of 169 women diagnosed with DE of the bowel.
Methods: Baseline characteristics and the fear of surgery were collected. Women were 
asked to rank attributes and choose between hypothetical conservative or surgical 
treatment in different choice sets (scenarios). Each choice set offered different levels of 
all treatment attributes. Data were analysed by using multinomial logistic regression.
Main Outcome Measures: The following attributes –  effect on/risk of pain, fatigue, 
pregnancy, endometriosis lesions, mood swings, osteoporosis, temporary stoma and 
permanent intestinal symptoms –  were used in this DCE.
Results: In the ranking, osteoporosis was ranked with low importance, whereas in 
the DCE, a lower chance of osteoporosis was one of the most important drivers when 
choosing a conservative treatment. Women with previous surgery showed less fear 
of surgery compared with women without surgery. Low anterior resection syndrome 
was almost equally important for patients as the chance of pain reduction. Pain re-
duction had higher importance than improving fertility chances, even in women 
with desire for a future child.
Conclusions: The risk of developing low anterior resection syndrome as a result of 
treatment is almost equally important as the reduction of pain symptoms. Women 
with previous surgery experience less fear of surgery compared with women without 
a surgical history.
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1 |  I N TRODUC TION

Numerous treatment options are available for endome-
triosis, but there are two main strategies: conservative 
treatment (analgesics and/or hormones) and surgical 
treatment. However, none of these options offer a com-
plete cure, making endometriosis a chronic condition. 
Available data suggest that conservative treatment and 
surgical treatment are effective in reducing pain.1 The 
improvement of fertility chances with surgical treatment 
options remains uncertain because of inconclusive study 
results on this topic.2 Although most of the treatment 
options are proven to be effective in reducing pain, they 
unfortunately do not come without consequences. On 
the one hand, conservative treatments may have poten-
tial harmful adverse effects (e.g. depressive mood, weight 
gain, osteoporosis), which may cause treatment failure. 
Other reasons for treatment failure include therapy non-
compliance or contraindications (deep venous thrombo-
sis, other cardiovascular disease).1 On the other hand, 
surgical treatment options have the possible risks of se-
vere complications and recurrence of disease. Surgery for 
deep endometriosis (DE) is associated with significant 
complication rates up to 14%,3 which include bowel injury, 
anastomosis leakage and temporary or permanent stoma 
placement.4 Making a careful and well- considered choice 
in endometriosis treatment options is especially relevant 
for DE because these patients have to deal with complex 
treatment trade- offs. Unfortunately, limited research 
has been performed to study the values and preferences 
in women with DE, which makes optimal counselling 
challenging. In addition, there is no conclusive evidence 
to advise patients of a particular treatment that is clearly 
superior.

This study aims to investigate patients' preferences in DE 
treatment options for conservative (focused on hormonal 
treatment) or surgical treatment options and which char-
acteristics are relevant in their treatment choice. To achieve 
this, we performed a labelled discrete choice experiment 
(DCE).

2 |  M ETHODS

2.1 | Study design

A DCE was used to gain insight into treatment preferences 
of women with DE and bowel involvement when they have to 
choose between conservative or surgical treatment. For the 
conservative treatment, we focused on hormonal treatment 

and not on analgesics because otherwise the DCE would be 
too complex and too difficult to interpret. This DCE tech-
nique assumes that patients value different characteristics of 
a treatment, which will determine their preference. When 
presenting different choices, patients will usually choose the 
option that is most beneficial.5,6

2.2 | Participant recruitment

Enrollment took place between January 2019 and October 
2020 in six Dutch academic hospitals (23.7% of the pa-
tients) and eight non- academic hospitals (46.7%) and 
also by the Dutch and Belgian endometriosis founda-
tion (29.6%). Women who were interested could visit the 
website (www.endok euze.com) for information about the 
study. Women willing to participate had to pass three 
inclusion questions, which are commonly used and 
accepted.7- 9 Women could not see which answer would in-
clude or exclude them. The following inclusion questions 
were used.

1. Do you have deep endometriosis with bowel involvement, 
which is diagnosed by a doctor by ultrasound, MRI or 
surgery? yes included.

2. Are you prior to a treatment choice with medication or sur-
gery? yes included.

3. Are you currently in a trajectory to become pregnant (e.g. 
hormonal treatment for ovulation induction, IVF)? no 
included.

Further exclusion criteria were low health literacy, 
which was tested with three questions.10 We excluded pa-
tients who always have difficulties with understanding 
medical information about their disease and treatment, 
always need help with reading information about their dis-
ease and treatment and have no confidence at all in fill-
ing in medical forms. Furthermore, patients who did not 
complete the ten DCE questions, patients who completed 
the survey in 10  minutes or less (this ‘too fast’ threshold 
was set after the pilot) and patients who gave the same 
answer on all questions, were excluded. A total of 641 pa-
tients started the survey; after exclusion, 169 patients were 
included (Table S1).

2.3 | Data collection

For hosting the internet survey and data collection, we used 
Sawtooth Software's SSI Web (Sawtooth Software. Orem, 

K E Y W O R D S
decision- making, deep endometriosis, discrete choice experiment, endometriosis, surgery

Tweetable Abstract: First discrete choice experiment in patients with deep 
endometriosis.
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UT, USA). As recommended, attributes and levels were 
based on literature review, qualitative research and an ex-
pert panel.11- 13 The four stages as described by Helter et al.14 
were applied, although we slightly customised these as seen 
in Figure 1. To find out which attributes were important for 
DE patients, we collected data by performing a literature 
search and qualitative study (Stage 1). We performed a sur-
vey among 28 patients, one focus group with eight patients 
before their decision- making15 and a focus group with ten 
gynaecologists with expertise on DE. The results combined 
from Stage 1 resulted in 158 attributes. The second step in 
attribute development was data reduction (Stage 2). This 
was achieved by frequency and rank order by the research-
ers (JeM and JS) combined with thematic analysis, which 
resulted in 28 attributes. In the third and fourth stages, we 
removed inappropriate attributes.16 This resulted in eight 
final attributes (Table 1).

The first part of the survey included questions about 
baseline characteristics, surgical fear measured with the val-
idated Dutch surgical fear questionnaire17 and three health 
literacy screening questions. We included the short surgical 
fear questionnaire, and hypothesised that the fear of surgery 
could influence the results of the DCE. Pain was recorded on 
a numerical rating scale, patients rated their pain intensity 
(from 0  =  no pain to 10  =  maximum pain, or inapplicable 
option).

Part two of this survey included information about the 
DCE (Table S2). Before the DCE, we asked the women to 
rank the eight attributes from most important1 to least 
important8 when making a treatment decision. To become 
familiar with the concept of a DCE, a simple DCE ques-
tion for choosing a phone was included. Subsequently, 
the actual DCE was presented with ten choice sets. Each 
choice set consisted of two hypothetical treatment op-
tions labelled as conservative (pharmaceutical) treatment 
and surgical treatment. The women were asked to choose 
their preferred treatment of choice for each of the ten 
choice sets (Figure  2). The treatment options are shown 
in Table 1.

2.4 | Data analysis

Ngene software (version 1.2.1) was used to construct a frac-
tional factorial efficient design. One constraint was taken 
into account to avoid implausible combinations. Thirty 
choice sets were created with each choice set consisting of 
a conservative and a surgical treatment option. In order to 
reduce the burden for the patient, the 30 choice sets were 
blocked into three versions of ten choice sets.

To assess if the DCE questionnaire was understood, we 
performed a pilot test with a group of pre- surgical patients. 
After the DCE was online and open for inclusion, an interim 
analysis was performed to test our expected direction of ef-
fect. The results were in line with our expectations; so no ad-
justments were made. For internal consistency, we included 
one fixed task, with the conservative treatment option more 
favourable compared with a surgical option with maximum 
adverse effects and little to no beneficial effects.

Optimal sample size calculation for estimating for non- 
linear discrete choice models is complicated because it 
depends on the true values of the unknown parameters esti-
mated in the DCE.18 Given the lack of a definite method for 
calculating a sample size, we based our sample size on a lit-
erature review.19 Marshall et al. described that most studies 
published between 2005 and 2008 had a sample size of 100– 
300 respondents. We aimed for 300 respondents because we 
also wanted to study subgroups.

2.5 | Statistical analysis

IBM SPSS version 25.0 for Windows (IBM, Armonk, NY, USA) 
was used for our analysis and we used the Shapiro– Wilk test 
to evaluate the distribution of the data. Data are presented as 
mean ± standard deviation or median with interquartile range 
(IQR) for normally distributed or skewed data, respectively. 
We used Student's t test for normally distributed data. We 
considered a two- tailed p value less than 0.05 as statistically 
significant. For the DCE analysis we used Nlogit software 

F I G U R E  1  Customised stages to create attributes and forming of DCE 
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version 6. Data were analysed using a multinomial regression 
model. This model has the following regression equation

V represents the relative utility that a respondent derives 
from choosing conservative treatment or surgery. β0 is the 
alternative specific constant, reflecting a preference for the 
label irrespective of the levels of the attributes.

β1– β10 are the alternative specific coefficients of each 
attribute with the exception of β2 chance of fatigue and β3 
chance of pregnancy. The levels of these attributes were ge-
neric across the treatments.

ε is an unobserved component of the utility function 
or error term. Pain reduction, chance of depressed mood, 

chance of osteoporosis, chance of temporary stoma and 
permanent intestinal symptoms were included as contin-
uous variables whereas for fatigue, chance of pregnancy 
and presence of endometriosis dummy coding were used. 
In addition, we performed subgroup analysis with women 
with or without desire for a child in the future. Relative 
importance was calculated by multiplying the coefficient 
of an attribute with the range used for the attribute lev-
els or using the difference in coefficients between the 
best and worst levels of the same attribute (in the case of 
dummy coding). Subsequently, the resulting part- worth 
utility of each attribute was divided by the sum of all 
part- worth utilities, which gives the relative importance 
per attribute.20 A significance level of 5% was chosen to 
determine statistically significant coefficients.

3 |  R E SU LTS

Table 2 shows the baseline characteristics of all participants. 
The mean age was 36.2 years, 51.5% of the women had never 
been pregnant and 34.9% of the women wished for a child in 
the future. Hormonal medication for the endometriosis was 
used in 72.8% and 71.0% used painkillers. Looking at the 
surgical history, 69.2% had previous abdominal surgery with 
a total complication rate of 33% (ever experienced a surgical 
complication, ranging from cystitis to anastomosis leakage).

Vconservative treatment (ct) =�0

+�1 ∗ chance of pain reduction_cv

+ �2 ∗ chance of fatigue+ �3 ∗ chance of pregnancy

+ �4 ∗ presence of endometriosis_cv

+�5 ∗ chance of depressedmood_cv

+ �6 ∗ chance of osteoporosis_cv + �,

Vsurgical treatment (st) =�7 ∗ chance of pain reduction_st

+ �8 ∗ presence of endometriosis_st

+ �9 ∗ chance of temporary stoma_st

+ �10∗ permanent intestinal symptoms_st

+ �2 ∗ chance of fatigue + �3 ∗ chance of pregnancy + �.

T A B L E  1  Treatment attributes and levels used in the discrete choice experiment

Attributes Level pharmaceutical Level surgical

Chance that pain disappears (%) 40% 50%

60% 70%

80% 90%

Chance of fatigue symptoms Decreases Decreases

Does not change Does not change

Increases Increases

Pregnancy chance after treatment Increases Increases

No influence No influence

Chance of the presence of endometriosis Remains the same Will be removed as much as possible, no chance of radical surgery

Gets smaller Will be completely removed, chance of radical surgery

Chance of depressed mood (%) 1% – 

5% – 

10% – 

Chance of osteoporosis (%) 1% – 

5% – 

10% – 

Chance of temporary stoma (%) – 1%

– 5%

– 10%

Chance of permanent intestinal (%)
Symptoms

– 10%

– 50%

– 80%
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3.1 | Pain

Dysmenorrhoea was reported with median numeric rating 
scales of 8.0 (IQR 7– 9) for pain, 8.0 (IQR 7– 9) for cycle- related 
pelvic pain, 8.0 (IQR 6– 9) for dyschezia, 7.0 (IQR 5– 8) for dys-
pareunia and 5.0 (IQR 1– 7) for dysuria (Table 3). Non- cycle- 
related pain was reported for pelvic pain with a median numeric 
rating scales of 6.0 (IQR 4– 7) for pain, 6.0 (IQR 3– 7) for dysche-
zia, 6.0 (IQR 3– 7) for dyspareunia and 3.0 (IQR 0– 6) for dysuria.

3.2 | Subgroup analysis regarding 
surgical fear

The total surgical fear was assessed for patients with or 
without the desire for a future child and patients with or 
without previous surgery. The surgical fear was signifi-
cantly lower in the group of women with previous surgery 
(30.9 versus 39.8, p = 0.01), no significant difference in sur-
gical fear was seen between the groups of patients with and 
without a wish for a child (34.7 versus 30.9, p = 0.17).

3.3 | Ranking of attributes before the DCE

Table 4 shows the ranking of attributes before the start of 
the DCE.

3.4 | Attributes coefficients and 
relative importance

Table 5 shows the main results of the DCE, which include 
the coefficients and relative importance in the main model 
and the subgroup of women with and without a wish for a 
future child.

3.5 | Main model

When making a choice for conservative treatment a lower 
chance of osteoporosis, an improvement in fatigue symptoms, 
a higher chance of reducing pain, a higher chance of pregnancy 
and a reduction of endometriosis lesions all had a significant 

F I G U R E  2  Choice task with two hypothetical treatment options 
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impact, but the chance of a depressed mood did not show a 
significant effect. The three most important drivers for con-
servative treatment were lower chance of osteoporosis (33%), 
improvement of fatigue (25%) and a higher chance of reducing 
pain (24%), accounting for 82% of the relative importance re-
sults. The improvement of fertility (9.4%) and the reduction of 
endometriosis lesions (8.5%) showed low relative importance.

When making a choice for surgery, a lower chance of 
permanent intestinal symptoms, reducing pain, improving 
fatigue symptoms, improving fertility, a lower chance of get-
ting a temporary stoma all have a significant effect with the 
exception of the attribute reducing endometriosis nodules/
spots. A lower chance of permanent intestinal symptoms 
(38%), reducing pain (25%) and improvement of fatigue 
(22%) were the most important drivers for the surgical treat-
ment, accounting for 85% of the relative importance results.

3.6 | Subgroup analysis in women with a 
future child wish

In the subgroup model, it is shown that improving fatigue 
symptoms (34%) together with reducing pain (28%) and im-
proving fertility (24%) are the three most important attributes 
when making a choice for conservative treatment (86% of the 
relative importance).

The subgroup model also showed that the chance of permanent 
intestinal symptoms (35%), reducing pain (21%) and improving 
fatigue symptoms (19%) were the most important attributes when 
making a choice for surgery (75% of the relative importance).

4 |  DISCUSSION

4.1 | Main findings

Translating the main findings of this DCE with women with 
DE and bowel involvement towards the clinical setting we 
can conclude the following. 1. In the ranking, osteoporosis 
was ranked with low importance. 2. The three most impor-
tant drivers for the choice of conservative treatment were 
lower chance of developing osteoporosis (gonadotrophin- 
releasing hormone [GnRH] analogues), higher chance of 
improving fatigue symptoms and higher chance of reducing 

T A B L E  2  Patient characteristics

n = 169

Age (years), mean ± SD 36.2 ± 7.0

Time till diagnosis (years), median (IQR) 9.0 (3.0– 15.0)

n (%)

Currently in a relationship 140 (82.8%)

Country of birth The Netherlands 146 (86.4%)

Surinam 3 (1.8%)

Antilles 4 (2.4%)

Other 16 (9.5%)

Highest completed 
education

Secondary education 15 (8.9%)

Secondary 
vocational 
education

56 (33.1%)

Higher professional 
education

68 (40.2%)

University education 29 (17.2%)

Other 1 (0.6%)

Currently having a paid 
job

146 (86.4%)

Obstetric history

Gravida 0 87 (51.5%)

≥1 82 (48.5%)

Total conception Natural 133/173 (76.9%)

IVF/ICSI 28/173 (16.2%)

Other 12/173 (6.9%)

Future child wish Yes 59 (34.9%)

No 87 (51.5%)

Unknown at the 
moment

23 (13.6%)

Medication for endometriosis

Hormonal medication 
use

123 (72.8%)

Painkiller use for 
endometriosis

120 (71.0%)

Surgical history and fear of surgery

Previous abdominal 
surgery

117 (69.2%)

Ever experienced 
a surgical 
complication

34 (33%)a

Surgical Fear Questionnaire, mean ± SDb

Fear of short- term 
consequencesc

15.5 ± 8.9

Fear of long- term 
consequencesc

18.1 ± 10.0

Total scored 33.6 ± 16.6

Abbreviations: ICSI, intracytoplasmic sperm injection; IVF, in vitro fertilisation.
aFourteen missing values, 34/103 = 33%.
bFive missing values.
cSum score subscale range from 0 (no fear) to 40 (very afraid).
dSum score total range from 0 (no fear) to 80 (very afraid).

T A B L E  3  Numeric rating scale for pain (0– 10)

During 
menstruation

Not related to 
menstruation

Pain symptoms 
numeric rating scale

Median 
(IQR) n

Median 
(IQR) n

Dysmenorrhoea 8.0 (7– 9) 122 – – 

Pelvic pain 8.0 (7– 9) 121 6.0 (4– 7) 148

Dyschezia 8.0 (6– 9) 125 6.0 (3– 7) 149

Dyspareunia 7.0 (5– 8) 91 6.0 (3– 7) 127

Dysuria 5.0 (1– 7) 122 3.0 (0– 6) 139
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T A B L E  4  Ranking of attributes

Attributes (1 = most important, 6 = least 
important)

Total patients Patients with future child wish

n = 155a

Attributes

n = 58b

Median IQR Median IQR

1. Reducing pain 1 1– 2 1. Reducing pain 1 1– 2

2. No permanent intestinal symptoms 3 2– 5 2. Pregnancy change increase 3 2– 4

3. Fatigue decrease 4 2– 5 3. No permanent intestinal symptoms 4 2– 5

3. Endometriosis reduction 4 3– 6 3. Endometriosis reduction 4 2– 7

4. No temporary stoma 5 3– 7 3. Fatigue decrease 4 3– 6

4. Stable mood 5 4– 7 4. No temporary stoma 5 3– 7

5. No osteoporosis 6 5– 7 5. Stable mood 6 5– 7

6. Pregnancy change increase 8 4– 8 6. No osteoporosis 7 6– 8

aFourteen missing data.
bOne missing data.

T A B L E  5  Attributes coefficients and relative importance

Coefficient significance Relative importance %

Medication main model

Lower chance of developing osteoporosis – 0.16058 0.05 1.45 33.4

Higher chance of improving fatigue symptoms 0.38772 0.01 1.09 25.1

Higher chance of reducing pain symptoms 0.02538 0.01 1.02 23.5

Higher chance of improving pregnancy rates 0.40875 0.01 0.41 9.4

Higher chance of reducing endometriosis nodules 0.37096 0.01 0.37 8.5

Lower chance of developing a depressed mood – 0.10284 NS – – 

Surgery main model

Lower chance of developing intestinal symptoms (LARS) – 0.02734 0.01 1.91 38.0

Higher chance of reducing pain symptoms 0.03092 0.01 1.24 24.7

Higher chance of improving fatigue symptoms 0.38772 0.01 1.09 21.7

Higher chance of improving pregnancy rates 0.40875 0.01 0.41 8.2

Lower chance of getting a temporary stoma – 0.04165 0.05 0.37 7.4

Higher chance of reducing endometriosis nodules 0.02234 NS – – 

Medication subgroup: desire for a child in the future

Higher chance of improving fatigue symptoms 0.42426 0.01 1.05 34.2

Higher chance of reducing pain symptoms 0.02158 0.01 0.86 28.0

Higher chance of improving pregnancy rates 0.73626 0.01 0.74 24.1

Higher chance of reducing endometriosis nodules 0.41927 0.05 0.42 13.7

Lower chance of developing osteoporosis 0.05322 NS – – 

Lower chance of developing a depressed mood – 0.16129 NS – – 

Surgery subgroup: desire for a child in the future

Lower chance of developing intestinal symptoms (LARS) – 0.02725 0.01 1.91 35.2

Higher chance of reducing pain symptoms 0.02893 0.01 1.16 21.4

Higher chance of improving fatigue symptoms 0.42426 0.01 1.05 19.4

Higher chance of improving pregnancy rates 0.73626 0.01 0.74 13.7

Lower chance of getting a temporary stoma – 0.06208 0.01 0.56 10.3

Higher chance of reducing endometriosis nodules 0.03034 NS – – 
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pain symptoms. For surgery, the three most important driv-
ers were lower chance of low anterior resection syndrome 
(LARS), higher chance of reducing pain symptoms and 
higher chance of improving fatigue symptoms. 3. The 
chance of getting a temporary stoma played a less important 
role in the context of this study compared with pain reduc-
tion and the risk of LARS. 4. Women with a desire for a child 
in the future put pain reduction above possible improvement 
of fertility chances. 5. Women with previous surgery had sig-
nificantly lower fear of surgery compared with women with-
out a history of surgery (DE surgery).

Comparing the results of the direct ranking method and 
those of the relative importance of the DCE shows discrep-
ancies between both methods. In particular, the attribute 
chance of osteoporosis was considered of low importance 
in the ranking exercise but was one of the most important 
attributes when choosing conservative treatment in the 
DCE. However, as described by Louviere and Islam,21 ex-
plicit context, like in this case information about the type of 
treatment, the description of the attributes and the associ-
ated levels, might explain the difference between the meth-
ods. For the ranking exercise, no levels were provided, so 
in contrast with the discrete choice experiment, a trade- off 
between levels of different attributes when making a choice 
for conservative treatment or surgery was not required. We 
believe that the DCE in this study provides more detailed 
and reliable outcomes, but also requires more intellectual ef-
fort from the participants and is therefore more challenging.

The risk of permanent intestinal symptoms being al-
most equally important as pain reduction is an important 
finding, because the debate about radical DE bowel surgery 
(resection) versus conservative surgery (shaving/discoid) is 
ongoing. Supporters of radical surgery have an approach al-
most similar to oncological surgical approaches22,23 and aim 
to reduce pain, prevent recurrence and perhaps even cure 
women with DE. The potential price they have to pay for 
this approach is theoretically more severe complications and 
the risk of LARS.24 Surgeons who believe in a more cautious 
approach aim to reduce pain symptoms and accept possible 
recurrence/incomplete removal of endometriosis, but try to 
reduce severe complications and prevent possible permanent 
bowel symptoms (LARS).25- 27

4.2 | Strengths and limitations

The main strength of this study is the extensive preparation 
made to identify the treatment attributes. With our qualita-
tive study and literature search we believe that we used all 
possible information sources for an optimal selection of rel-
evant attributes, and therefore increased the chance of valid 
preferences.

The second strength of this study is the strict selection of 
appropriate patients (26.3%). With the three inclusion ques-
tions we aimed to select only patients with DE and bowel en-
dometriosis, who were not receiving fertility treatment and 
before a treatment decision.

The first limitation is the method of recruitment. The 
vast majority of patients (70.4%) were recruited by their 
gynaecologist and 29.6% through an advertisement via the 
Dutch and Belgian endometriosis foundation. To reduce the 
potential bias of patients without DE, strict inclusion limits 
were set, as described in the Methods section.

The second limitation could be the sample size. We did 
not reach the aimed 300 inclusions, because recruitment 
took more time than expected. We took several steps to 
increase the number of participants, including advertising 
through the Dutch and Belgian endometriosis population. 
Lancsar and Louviere18 state that based on empirical expe-
rience per questionnaire version, more than 20 respondents 
are rarely needed –  although that number has to increase 
when performing extensive subgroup analyses. Given that 
we used three blocks (questionnaire versions) and performed 
one subgroup analysis, we calculated that our sample size of 
169 was sufficient for reliable analysis.

4.3 | Interpretation

From the findings in our study, we can conclude that pain 
reduction should not be the only motivation for surgery at 
all costs. Pain can negatively impact the quality of life, but 
the chance of LARS in more radical surgery as the result of 
bowel resection is also debilitating and has major impact on 
the quality of life.28 For this reason, women with DE who 
have an indication for bowel resection should be counselled 
for the possible benefits and potential risk of developing 
LARS. Consequently, a multidisciplinary approach with 
shared decision- making should enable a patient to make a 
well- informed choice that is based on the patient’s prefer-
ences and the clinical judgement of her physician.

The risk of bone loss with GnRH treatment is a major 
concern, as reduction of bone density in young to middle- 
aged women increases the risk of osteoporotic fractures later 
in life.29 To reduce the effect of osteoporosis, add- back ther-
apy is mandatory and the duration of GnRH administration 
should be minimised as much as possible.29 With add- back 
therapy, estrogen is given back in low dose to prevent oste-
oporosis, but does not activate endometriosis implants.30 In 
this way, the use of GnRH is safe and the risk of osteoporosis 
is reduced to a minimum, which should be counselled when 
prescribed.

4.3.1 | Increased chance of getting pregnant 
with conservative treatment?

In this DCE it has to be noted that the levels are hypothetical, 
but based on the current literature. In literature there is still 
no consensus as to whether conservative treatment (with 
GnRH) increases the chances of fertility.31 Further high- 
quality trials are needed to determine the effect of GnRH 
treatment on fertility outcomes, and women should be coun-
selled about this uncertainty.
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In our DCE, it was interesting to find that women put pain 
reduction above the possible improvement of fertility chances. 
One explanation might be that in the short- term pain reduc-
tion is more important, whereas fertility could be a future 
treatment goal. A different explanation could be that the pain 
is so unbearable that the fertility wish is less important even 
in women with a fertility wish. One quote from our qualita-
tive study32 highlights this issue: one woman said ‘I was in so 
much pain, I couldn’t function anymore. I thought “if I have 
that pain any longer, then I’m done with it, I don’t want to live 
like that”.’ If pain is so intolerable and life defining, then other 
important life goals could become insignificant.

5 |  CONCLUSION

The aim of the present study was to gain insight into pref-
erences for a conservative or surgical treatment approach 
of patients with DE. The three most important drivers for 
choosing conservative treatment are lower chance of de-
veloping osteoporosis, higher chance of improving fatigue 
symptoms and higher chance of reducing pain symptoms. 
For choosing surgery, a lower chance of LARS, higher chance 
of reducing pain symptoms and higher chance of improving 
fatigue symptoms are important. Women with previous sur-
gery have significantly lower fear for surgery compared with 
women without a surgical history. The current results can 
be used to assist shared decision- making, e.g. by developing 
decision aids aimed at providing relevant information and 
assisting patients in treatment choices in DE care.
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