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A B S T R A C T

Objectives: Women’s preferences for treatment of heavy menstrual bleeding (HMB) are important in
clinical decision-making. Our aim was to investigate whether women with HMB have a preference for
treatment characteristics of the levonorgestrel intrauterine system (LNG-IUS) or endometrial ablation
and to assess the relative importance of these characteristics.
Study Design: A discrete choice experiment was performed in general practices and gynaecology
outpatient clinics in the Netherlands. Women with HMB were asked to choose between hypothetical
profiles containing characteristics of LNG-IUS or endometrial ablation. Characteristics included
procedure performed by gynaecologist or general practitioner; reversibility of the procedure; probability
of dysmenorrhea; probability of irregular bleeding; additional use of contraception; need to repeat the
procedure after five years; and treatment containing hormones. Data were analysed using panel mixed
logit models. The main outcome measures were the relative importance of the characteristics and
willingness to make trade-offs.
Results: 165 women completed the questionnaire; 36 (22%) patients were recruited from general
practices and 129 (78%) patients were recruited from gynaecology outpatient clinics. The characteristic
found most important was whether a treatment contains hormones. Women preferred a treatment
without hormones, a treatment with the least side effects, and no need for a repeat procedure or
additional contraception. Women completing the questionnaire at the gynaecology outpatient clinic
differed from women in primary care in their preference for a definitive treatment to be performed by a
gynaecologist.
Conclusions: Whether or not a treatment contains hormones was the most important characteristic
influencing patient treatment choice for HMB. Participants preferred characteristics that were mostly
related to endometrial ablation, but were willing to trade-off between characteristics.

© 2018 Elsevier B.V. All rights reserved.
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Introduction

Heavy menstrual bleeding (HMB) is an important health issue
among women of reproductive age. Every year one in 20 women
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consults their general practitioner (GP) about HMB. HMB is one of
the most common reasons to consult a gynaecologist [1–3]. Both
the Dutch College of General Practitioners’ practice guideline on
vaginal bleeding and the Dutch and international gynaecological
guidelines on menorrhagia recommend the use of the LNG-IUS as
one of the first therapeutic options for HMB [4–6]. Endometrial
ablation is another frequently used, minimally invasive treatment
option for HMB. Both treatments are effective in decreasing blood
loss, but there is insufficient evidence to suggest a significant
difference in blood loss reduction between the two treatment
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Table 1
Attributes with their corresponding levels.

Attribute Level

Procedure is performed by General Practitioner
Gynaecologist

Procedure is reversible Yes
No

Probability of dysmenorrhea 1%
10%

Probability of irregular bleeding 0%
15%

Need to use additional contraception Yes
No

Need to repeat the procedure after 5 years Yes
No

The treatment contains hormones Yes
No
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options [1,7–10]. Consequently, current treatment choice is based
on patient preferences. The LNG-IUS can be placed by the GP, but
has considerable discontinuation rates due to side effects such as
irregular bleeding (spotting) [1,7]. The contraceptive effect of the
LNG-IUS can be beneficial but only lasts five years, after which the
LNG-IUS has to be replaced. On the other hand, endometrial
ablation is an irreversible treatment option, performed by a
gynaecologist. It does not provide any contraception and has
higher rates of dysmenorrhea [11]. In order to make a well-
informed decision, women need to be aware of the characteristics
of the above-mentioned treatments. Moreover, Kennedy et al.
showed that providing women with information alone did not
affect treatment choices, but clarifying values and eliciting
preferences did have a significant effect on women's treatment
choice [12]. Understanding patients’ considerations in decision
making can contribute to improvement in treatment counselling
and shared decision making, and can lead to higher patient
satisfaction rates. Few studies on patient preferences regarding
treatment with the LNG-IUS or endometrial ablation have been
performed [13–15]. It is unknown which treatment is preferred
and which characteristics of these treatments are important in
patient treatment choice. In this discrete choice experiment (DCE),
we investigated whether women with HMB have a preference for
the treatment characteristics of the LNG-IUS or of endometrial
ablation and assessed the importance they place on these
characteristics.

Materials and methods

Setting and participants

Women with HMB, without an indication for an organic cause
and where treatment with oral medication failed or was not
preferred, were informed about the study. Women were recruited
in general practices in different regions of the Netherlands and in
two gynaecology outpatient departments (Maxima Medical
Centre, Veldhoven and Jeroen Bosch Hospital, Den Bosch).
Women who agreed to participate were asked to complete a
questionnaire before a treatment option was chosen. Participa-
tion was voluntary.

DCE: attributes and levels

A DCE is a survey-based technique used to quantify patients’
preferences. It is based on the premise that every treatment can
be described by its characteristics (attributes), and that women
can value these attributes upon their levels. The relative
importance of the attributes and the trade-offs that respondents
make between them can be assessed by offering a series of choice
sets with varying levels of the attributes [16]. The selection of
attributes and levels was based on literature and expert opinion
[1,7,11,13,17–26]. We interviewed patients with HMB (n = 12) and
experienced gynaecologists from different hospitals about the
attributes they considered important. We discussed the identified
attributes and corresponding levels in an experienced and
specialised DCE group at the gynaecology department of the
Academic Medical Centre, Amsterdam (AMC). Finally, we asked
20 patients with HMB to rank our list of attributes in order of
importance and to indicate whether important attributes were
missing. (see Appendix A. Supplementary data table S1) We
selected the following attributes for the DCE (see Table 1):
procedure performed by gynaecologist or GP [1]; reversibility of
the procedure [2]; probability of dysmenorrhea (1% vs. 10%) [3];
probability of irregular bleeding (0% vs. 15%) [4]; need to use
additional contraception [5]; need to repeat the procedure after
five years [6]; and treatment containes hormones [7].
Development of the choice sets

The combinations of seven attributes, each with two levels
(Table 1) were converted into 16 choice sets. Many scenarios can be
developed when using seven attributes with two levels each. It is
not feasible to put all these options into one questionnaire, so a
functional sample of scenarios was generated using an orthogonal
design. This creates an optimal balance of the attributes and
attribute levels with minimal correlation [27]. This resulted in 32
scenarios, which were randomly combined into 16 discrete choice
sets using Ngene design software (version 1.1.1. Choicemetrics Pty
Ltd, Sydney, NSW, Australia) to create the most efficient design. In a
series of 16 choice sets, women were asked in an unlabelled design
to choose between hypothetical scenarios of a ‘treatment A’ and
‘treatment B’. (Fig. 1) Women did not know which attribute level
belonged to which treatment. Women had to choose their most
preferred option in each choice set, using a forced choice design.
The choice sets did not have an ‘opt out’ alternative (for example a
‘no treatment’ option). One dominant choice set was added with
the levels of each attribute (where possible) completely in favour
of one treatment. Women who failed this rationality test were
excluded from the analysis.

Questionnaire

The questionnaire consisted of general questions regarding
patient characteristics, followed by contextual information about
the topic, attributes, questionnaire instructions, and the 16 choice
sets. The questionnaire was tested prior to the study by a panel of
doctors, nurses and women with HMB to assess interpretation.

Ethical considerations

The methodology of this study does not fall within the scope of
the Medical Research Involving Human Subjects Act as participants
are not subjected to a treatment or to behavioural adjustment. A
declaration of no objection was received from the institutional
review board of the AMC, Amsterdam.

Statistical analysis

Recommendations in literature vary about the appropriate
sample-size for DCEs [28]. Most DCEs have a sample size between
100 and 300. We aimed to include at least 20 patients per attribute.
Our aimed sample size of 140 women in total meets Johnson’s rule-
of-thumb [29,30]. Data were processed and transferred to STATA
SE 11 (StataCorp LP, College Station, TX, USA). For demographic



Fig. 1. Example of a DCE choice set.

Table 2
Baseline characteristics (n = 165).

Characteristic Mean (�SD) or number (%)

Age (years) 45 (�5.6)
Recruitment by:

General Practitioner 36 (22%)
Gynaecologist 129 (78%)

History of HMB (months) 64 (�88)
Duration of menstrual blood loss (days) 7.6 (�4.0)
Presence of clots (days) 3.6 (�2.4)
Dysmenorrhea

No dysmenorrhea 42 (25%)
Moderate 69 (42%)
Severe 54 (33%)

Parity
Vaginal deliveries 1.8 (�1.1; range: 0–5)
Sectios 0.3 (�0.7; range 0–4)

Previous uterine surgery
None 115 (70%)
Myomectomy 6 (4%)
Polypectomy 20 (12%)
Other 22 (13%)
Unknown 2 (1%)

Previous treatment for HMBa

None 109 (66%)
Hormonalb 52 (32%)
Of which LNG-IUS 25 (15%)
Endometrial ablation 3 (1.8%)
Otherc 7 (4.2%)

SD: standard deviation; HMB: heavy menstrual bleeding.
a Women could have had multiple treatments.
b Data include oral contraceptives, etonogestrel implant, levonorgestrel intra-

uterine system (LNG-IUS), oral progestogens, or a combination of these therapies.
c Tranexamic acid and/or nonsteroidal anti-inflammatory drugs.
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data, we calculated means and standard deviations (SD) for
continuous parameters, and numbers and percentages for
dichotomous or nominal data. We analysed the data using a
mixed logit model for panel data. The output of a mixed logit model
includes mean coefficients (β) representing the relative utility of
each attribute that is conditional on other attributes and standard
deviations of the random coefficients, along with their respective
confidence intervals (CIs). We estimated panel mixed logit models
with DCE attributes as the sole explanatory variables using STATA
mixlogit command [31]. The mean coefficient (β) indicated the
relative likelihood of choosing a (theoretical) treatment with a
given attribute-level combination, while holding all other levels
constant. The negative sign of the coefficient reflects a negative
effect on utility. The value of the coefficient indicates the relative
importance of the attribute to total relative utility. A statistically
significant coefficient indicates that respondents considered that
attribute important (p < 0.001). To understand whether recruit-
ment by GP or gynaecologist, age, previous experience with a LNG-
IUS or other hormonal treatment, and previous uterine surgery
influenced attributed preferences, we also estimated models that
allowed these factors to interact with the treatment-related
attributes. The trade-offs that respondents are willing to make
between attributes were estimated by calculating the ratios of the
coefficients of two attributes, where we also accounted for
preference heterogeneity. As both the constant and the attributes
were included as random parameters in the analyses, the trade-
offs could not be calculated directly. Importance scores were
calculated with a 95% CI to visualise the relative importance of a
given attribute by dividing the difference in utility between the
highest and lowest level for a single attribute by the sum of the
differences of all attributes. A simulation (n = 1000) was used to
estimate the trade-offs.

Results

Participants

165 patients completed the questionnaire, 36 of which were
recruited in general practice while 129 patients were recruited in
gynaecology outpatient clinics. All respondents answered the
dominant discrete choice set correctly. The respondents had an
average age of 45 years and a mean duration of HMB of more than
five years. 66% of women had not received previous treatment for
HMB, 17% of women had been treated with the LNG-IUS or
endometrial ablation (Table 2).

DCE

The results of the panel mixed logit regression model are shown
in Table 3. All attributes were found to be important to the
respondents (p < 0.001). The respondents preferred a treatment
that does not contain hormones, does not have to be repeated after
five years, eliminates the need for additional contraceptives, is not
reversible, and provides the lowest probability of experiencing
dysmenorrhea or irregular bleeding. Overall, respondents pre-
ferred being treated by a gynaecologist rather than by a GP.
Whether or not a treatment contains hormones was found to be
the most important attribute (mean coefficient -1.33; 95% CI -1.54
to -1.12). The SD for ‘treatment performed by gynaecologist or GP’,
‘reversibility of the procedure’, ‘need to repeat the procedure after
five years’ and ‘treatment containing hormones’ was significant.
This implies that there was heterogeneity in preference across the
participating women for these attributes. Though most women
preferred a gynaecologist, some women preferred a GP.



Table 3
Mixed logit regression analysis (n = 165).

Attributes Mean coefficient (95% CI) SD (95% CI)

Constant 2.00 (1.77–2.24)* 1.48 (0.34–2.78)*

Treatment performed by gynaecologist vs. GP 0.37 (0.21–0.54)* 0.68 (0.16–1.20)*

Reversibility of procedure �0.41 (�0.56 to�0.25)* 0.25 (0.09–0.41)*

Probability of dysmenorrheaa �0.09 (�0.10 to�0.08)* 0.05 (�0.11–0.21)
Probability of irregular bleedinga �0.04 (�0.05 to�0.03)* 0.06 (�0.04–0.16)
Use of additional contraception �0.47 (�0.62 to�0.32)* 0.35 (�0.05–0.75)
Need to repeat the procedure after 5 years �0.62 (�0.76 to�0.47)* 0.95 (0.26–1.64)*

Treatment contains hormones �1.33 (�1.54 to�1.12)* 1.97 (1.15–2.69)*

Number of responses 5232
Log likelihood �874
AIC 1.91
BIC 1.97

GP: general practitioner; SD: standard deviation; CI: confidence interval; AIC: Akaike’s Information Criterion; BIC: Schwarz’s Bayesian Criterion.
* P < 0.001.
a Mean coefficient is presented per 1% change in probability. The negative sign of the coefficient reflects a negative effect on utility. A negative sign for probability of

dysmenorrhea and irregular bleeding indicates that women prefer a lower probability of this attribute. The positive coefficient for treatment performed by gynaecologist vs
GP indicates that women prefer a gynaecologist.
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Willingness to trade between attributes

Most respondents were willing to make trade-offs between
attributes. For example, irreversibility would be traded off for
reversibility in exchange for not requiring additional contra-
ceptives. A treatment without hormones would be traded off for a
treatment with hormones in exchange for an absolute 15% (95% CI
6.1–23.8) decrease in probability of dysmenorrhea.

Effect of baseline parameters

The effect of baseline parameters on the participants’ choices
was evaluated in a secondary analysis. The baseline parameter
‘recruiting doctor’ was a significant interaction term. Women
who had been recruited by a GP did not have preference for a GP
or gynaecologist (β -0.15; 95%CI -0.42 to 0.12), nor did they
consider requiring a repeat procedure a significant attribute (β
-0.33; 95%CI -0.69 to 0.03). However, these women made similar
choices compared to the women recruited by a gynaecologist
concerning the remaining characteristics. Age, previous experi-
ence with the LNG-IUS, hormonal treatment or uterine surgery,
and severity of dysmenorrhea did not affect the women's
choices.

Discussion

The results of this DCE suggest that the participating women
generally prefer the treatment characteristics related to endome-
trial ablation: an irreversible treatment without hormones that
does not need to be repeated after five years, with a low
probability of irregular bleeding. However, women did not
express a preference for the need for additional contraception
or for the probability of dysmenorrea. The absence of these
characteristics represents advantages of the use of the LNG-IUS.
Furthermore, most women were willing to trade-off their ablation
preference for characteristics related to treatment with the LNG-
IUS. Our findings of preference for ablation does not correspond
with two previous studies in which most women were found to
prefer the LNG-IUS [13,14]. In a study by Leung et al., 200 Chinese
women with HMB referred to a university teaching hospital were
asked which therapy they preferred when drug therapy failed.
The LNG-IUS was preferred by 53.6% of women while endometrial
ablation was preferred by 19% of women. Bourdrez et al. studied
women’s preferences for endometrial ablation and LNG-IUS as
alternatives to hysterectomy in a Dutch hospital. They found that,
in cases in which the success rate of alternative treatment was
presumed to be 50%, 45% of women would opt for treatment with
the LNG-IUS while 30% would opt for endometrial ablation. The
heterogeneity in preference for certain attributes found in our
study suggests there are subgroups of women with different
preferences. This heterogeneity is often seen in DCEs and is in
accordance with a study by Vuorma et al. in which women with
menorrhagia referred to gynaecology outpatient clinics were
surveyed [15]. They found that hysterectomy was favoured as
often as conservative treatment (including no treatment).
Predictors for hysterectomy preference included a lower educa-
tion level, higher age, dysmenorrhea, consultations with a
gynaecologist and a completed family. In our study, other than
recruitment setting, no other patient characteristics influenced
the women’s preferences.

Strengths & limitations

To our knowledge, this is the first study using a DCE as a valid
technique to elicit patient preferences for HMB treatment. We
included women from both general practices and gynaecology
outpatient clinics and assessed differences in preferences between
those two patient groups. Our study may have several limitations,
the first being its sample size. Although we succeeded in including
more than 20 patients per attribute, the percentage of patients
recruited in primary care was relatively small (22%). Our sample
size was adequate for the main analysis. Caution must however be
taken when drawing conclusions from the subgroup of primary
care respondents and from the interaction effect of baseline
characteristics. The values for the attribute-levels used in this
study are mean probabilities based on available literature.
However, there is a wide range of reported values of dysmenorrhea
and irregular bleeding attributes in literature, and the effect of each
attribute depends on the chosen difference of the levels. The
amount of blood loss following treatment was identified as an
important attribute in our expert group, but was not included in
our questionnaire as there is insufficient evidence supporting a
difference in blood loss between treatment groups [1]. Our aim was
to gain more insight into the preferences for side effects and
burden of both procedures, assuming the effectiveness of both
treatment options is comparable. It is unknown to what extent the
importance scores of the other attributes would have been affected
if this attribute was added to our DCE with a constant level across
all choice sets or with theoretically different levels of blood loss
reduction.
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Implications for clinical practice

The attribute with the most influence on the women’s
decisions appeared to be a treatment without hormones. Possible
reasons that women avoid a hormone-containing treatment may
be due to (expected) negative side effects or an insufficient
knowledge about the systemic effects of the LNG-IUS compared to
oral contraceptives. Another notable finding is that an irreversible
option was preferred, which professionals consider a disadvan-
tage of ablation. After endometrial ablation the uterine cavity is
often inaccessible for less invasive reinterventions such as the
LNG-IUS. A possible reason for this preference might be that most
women referred to a gynaecologist want a definitive solution for
their bleeding problem and expect to find this in an irreversible
treatment. Before patients make a treatment choice, professionals
should inform patients about the possible hormone-related side
effects of the LNG-IUS and clearly explain that an irreversible
treatment does not necessarily mean ‘more effective’. The
treatment preferences of women in primary care seem to differ
from those of women referred to the gynaecologist. Previous
studies have shown that severe symptoms and gynaecological
consultations were associated with a preference for surgical
treatment [15,32]. It is possible that women recruited by a
gynaecologist had more severe complaints or a pre-determined
preference for ablation, as it is expected that GPs are more likely
to refer patients that are dissatisfied with conservative treatment
options. Women in primary care may have other desires and
expectations regarding a treatment. Our findings on treatment
preferences need to be confirmed in future studies in both
primary and secondary care. Although women differ in their
individual treatment preference, all treatment characteristics
tested in our DCE were found to be important to the respondents.
Further research in other countries will give insight to whether
these preferences are culture-related. This knowledge may be
used in the development of decision aids to elicit a woman’s
individual values and preferences and in counselling women in
choosing a desirable treatment for HMB.
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