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study question: What factors or attributes of a long-acting recombinant FSH (rFSH) or daily-administrated rFSH inﬂuence women’s
preferences IVF?

summary answer: Patients’ preferences for rFSH products are primary inﬂuenced by the attribute ‘number of injections’, but a low
‘number of injections’ is exchanged for a high ‘number of injections’ at a 6.2% decrease in ‘risk of cycle cancellation due to low response’ and
at a 4.5% decrease in ‘chance of OHSS’.

what is known already: Injections of long-acting rFSH have been claimed to be preferred over daily-administrated rFSH injections,
but patient preference studies to underpin this assumption have not been performed.
study design, size, duration: A discrete choice experiment (DCE) was created to assess women’s preference for long-acting
or daily-administrated rFSH under varying attributes of efﬁciency, safety and burden. The selected attributes were the ‘total number of injections’, ‘chance of ovarian hyperstimulation syndrome (OHSS)’ and the ‘risk of cycle cancellation due to low response’. Questionnaires were
handed out during information gathering sessions in one academic hospital and two teaching hospitals in The Netherlands between April 2011
and April 2012.
participants/materials, setting, methods: Women at the start of their ﬁrst IVF treatment were asked to participate in
this patient preference study. Participation was voluntary. We analysed the data by using mixed logit models to estimate the utility of each
attribute.
main results and the role of chance: Questionnaires (n ¼ 125) were handed out with a response rate of 77% (97/125).
Four respondents did not complete the questionnaire. Hence, there were 93 questionnaires available for analysis. All attributes signiﬁcantly
inﬂuenced women’s preference. Overall, the lower ‘number of injections’ was preferred above the higher ‘number of injections’ (mean coefﬁcient 1.25; P , 0.001), while an increase of 1% in ‘chance of OHSS’ or 5% ‘risk of cycle cancellation due to low response’ was non-preferred
(mean coefﬁcients 20.31 and 20.24, respectively, P , 0.01). The majority of respondents was willing to trade-off a lower ‘number of injections’ for a higher ‘number of injections’ when gaining a 6.2% reduction in ‘cycle cancellation due to low response’, or a 4.5% reduction in
‘chance of OHSS’.

limitations, reasons for caution: The generalizability of this DCE is limited in time-span. Women may choose differently when
they have previous experience with long-acting rFSH, or when they have to pay for the medication, hospital visits and treatments themselves.
wider implications of the findings: The results of this DCE helps us to understand the trade-off women make in their preference for a long-acting rFSH product or a daily-administrated rFSH product in IVF and may support doctors when counselling patients.
& The Author 2014. Published by Oxford University Press on behalf of the European Society of Human Reproduction and Embryology. All rights reserved.
For Permissions, please email: journals.permissions@oup.com
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IVF is perceived as complex, demanding, invasive and burdensome
(Eugster and Vingerhoets, 1999; Rombauts and Talmor, 2012). The
mental and psychological distress that accompanies an IVF treatment
causes many women to drop out prematurely from their fertility treatment (Olivius et al., 2004; Verberg et al., 2008; Domar et al., 2010).
Any reﬁnement that can reduce the dropout rate might result in a
higher cumulative chance of achieving a pregnancy (Rombauts and
Talmor, 2012).
A major improvement in this respect was the replacement of i.m. injections of gonadotrophins by subcutaneous pen injections (Out et al.,
1997; Alviggi et al., 2007). Women were now able to administer FSH products themselves in the privacy of their home, instead of having to visit the
hospital to receive the injections by nursing staff.
Recently, a long-acting recombinant FSH (rFSH) product, corifollitropin alpha, became available as another effort to reduce treatment
burden. A single subcutaneous pen injection of long-acting rFSH can
replace seven daily-administrated rFSH injections during the ﬁrst week
of ovarian stimulation. The long-acting rFSH product thus implies a
lower number of injections needed for ovarian stimulation.
Clinical studies have shown that long-acting rFSH and seven
daily-administrated rFSH injections are equally effective in terms of
pregnancy outcome (Pouwer et al., 2012; Youssef et al., 2012).
However, long-acting rFSH causes more ovarian hyperstimulation syndrome (OHSS) (odds ratio (OR) 1.27, 95% conﬁdence interval (CI)
0.72 – 2.22) and more cycles are cancelled due to either high or low
response (OR 1.47, 95% CI 1.08 – 2.02) (Youssef et al., 2012). So far,
all RCTs on long-acting rFSH have been performed with a GnRH
antagonist (Pouwer et al., 2012; Youssef et al., 2012) entailing even
more reduction in total number of injections needed for ovarian stimulation in IVF.
This long-acting rFSH has been claimed to be preferred over
daily-administrated rFSH injections, but patient preference studies by
means of a discrete choice experiment (DCE) to underpin this assumption have not been performed (Fauser et al., 2010; Youssef et al., 2012).
This present study aimed to determine women’s’ preferences for a
long-acting rFSH product or standard daily-administrated rFSH injections
using a DCE.

Methods
Participant recruitment
The study population consisted of women scheduled for their ﬁrst IVF cycle
who attended an IVF information gathering organized by the assisted conception units of the Maxima Medical Centre in Veldhoven, Onze Lieve
Vrouwe Gasthuis and the Academic Medical Centre (AMC) in Amsterdam,
The Netherlands. The information gathering sessions were held between
April 2011 and April 2012. Subsequently, women were asked to participate
and ﬁll out the DCE. Participation was voluntary. The institutional review

board of the AMC was informed about this study and approval for this
study was not required. Informed consent was presumed by handing
back the questionnaires.

DCE, attributes and levels
A DCE is a quantitative technique to elicit patient’s preferences. The philosophy of a DCE is based upon two assumptions. First, a given treatment can be
described by its characteristics or ‘attributes’, e.g. chance of developing
OHSS and by variants of that characteristic or ‘levels’ e.g. 1, 2, 3 or 4%
chance of developing OHSS (Ryan, 2004). Second, individual preferences
for a medical treatment are determined by the levels of those attributes
(Ryan, 2004). The relative importance of the attributes and the tradeoffs that respondents make between them can be assessed by offering a
choice set with several sets of attributes and systematically varying the
levels of this attribute (Ryan et al., 2001). This is illustrated in Fig. 1. The selection of the attributes deﬁnes the DCE and should be chosen wisely. The
choice for attributes and their levels is based on the literature and expert
groups. For patients, a DCE is a straightforward task without outside inﬂuences (Mangham et al., 2009).
The choice for the attributes and attribute levels in our study was initially
based on data from literature (Croxtall and McKeage, 2011; Musters et al.,
2011; Verbost et al., 2011; Rombauts and Talmor, 2012; Youssef et al.,
2012). Subsequently the input of a focus group consisting of experts in the
ﬁeld was taken into account to ﬁnalize the choice for attributes. The
chosen attributes for this DCE were ‘chance of ovarian hyperstimulation syndrome (OHSS)’, which represents safety, the ‘total number of injections’
which represents efﬁciency and ‘risk of cycle cancellation due to low response’, which represent burden.
Since both treatment regimens result in similar pregnancy chances
(Pouwer et al., 2012; Youssef et al., 2012), we did not take effectiveness
into account, and as the long-acting and the daily-administrated rFSH are
completely covered in the Netherlands, and prices of the two products
are the same, we decided not to take willingness-to-pay into account.
The chosen attribute levels were based on data from the literature and the
focus group. The levels were partly hypothetical to make the difference
more comprehensible to the respondents.
Per IVF cycle we set the attribute levels for ‘chance of OHSS’ ranging from 1
to 4%, with incremental steps of 1%. The ‘total numbers of injections’ per
cycle were set at 3 or 9 subcutaneous injections. The attribute level of ‘risk
of cycle cancellation due to low response’ ranged from 5 to 20% with incremental steps of 5% (Table I).

Development of the choice sets
The relative importance of the attributes and trade-offs that respondents
make between hypothetical treatment alternatives was assessed by offering
a series of 16 choice sets with various combinations of attribute levels.
The combination of two attributes at four levels and one attribute at two
levels (Table I) provided 32 (24 × 21 ¼ 32) hypothetical alternatives for an
IVF treatment. These 32 hypothetical treatment alternatives were converted
into 16 discrete choice sets.
We used a fractional factorial design to generate a functional sample of
these 16 alternative choice sets. The fractional factorial method systematically selects this sample according to an orthogonal design. Orthogonality
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Table I Attributes of treatment options with their
corresponding levels.
Attribute

Levels

........................................................................................
Total number of injections (per cycle)

‘9’ or ‘3’

Chance of OHSS

4, 3, 2, 1%

Risk of cycle cancellation due to low response

20, 15, 10, 5%

OHSS, ovarian hyperstimulation syndrome.

guarantees an optimal balance of the levels and attributes with a minimal correlation (Louviere et al., 2007). The orthogonal design was generated by
Orthoplan (Statistical Package for Social Sciences [SPSS] version 14.0 SPSS,
Inc., USA). Sixteen alternative choice sets formed ‘treatment A’. To
ensure minimal overlap of attribute levels, we created a set of alternatives
to form ‘treatment B’ by means of a syntactical fold over technique, based
on the proﬁles of ‘treatment A’ (Ryan et al., 2001). This resulted in 16 different choice sets, whereby each choice set consists of two options representing
hypothetical alternatives for an IVF treatment. The choice sets were visualized by pictures (Fig. 1). The 16 choice sets for treatment option A and B
were considered sufﬁcient to estimate all main effects representing the relative importance of each attribute.
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Figure 1 An example of a choice set, representing hypothetical alternatives for an IVF treatment, as presented in the questionnaire.
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Statistical analyses

Table II Baseline characteristics of women
participating in the discrete choice experiment.
Age of woman (n ¼ 93 out of 93 (100%))

Mean: 33 years (SD 4.9)

Age of partner (n ¼ 93 out of 93 (100%))

Mean: 37 years (SD 8.1)

Level of education (n ¼ 92 out of 93 (99%))*
School not ﬁnished
Secondary school

2% (n ¼ 2)
7% (n ¼ 7)

Intermediate vocational education

36% (n ¼ 33)

College/University

53% (n ¼ 49)

Household income (n ¼ 90 out of 93 (97%))**
Low

9% (n ¼ 11)

Moderate

28% (n ¼ 28)

High

52% (n ¼ 51)

Data were cleaned (typographical errors corrected, variables recoded when
necessary) and transferred to Stata SE 11 (StataCorp LP, College Station, TX,
USA). For the demographic and exposure data we calculated means and
standard deviations for continuous parameters and number and percentage
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 (b) representing the relative utility of each attribute conditional on other attributes
and standard deviations of the random coefﬁcients, along with their respective conﬁdence intervals (CIs).
We estimated mixed logit models with DCE attributes as the sole explanatory variables using Stata’s mixlogit command (Hole, 2007). To understand
how age and other parameters inﬂuence attributed preferences, we also estimated models that allowed for these factors to interact with the treatmentrelated attributes. Non-signiﬁcant interaction terms were excluded from the
model.
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
attributes were included as random parameters in the analyses, the trade-offs
could not be calculated directly. We calculated importance scores with 95%
CI to visualize the relative importance of a given attribute by dividing the difference in utility between highest and lowest level for a single attribute by the
sum of the differences of all attributes. A simulation (n ¼ 1000) was used to
estimate the trade-offs.
Lastly, we repeated the analysis using: (i) a mixed logit model without
‘irrational’ respondents (respondents selecting the ‘inferior’ ﬁxed task alternative), (ii) conditional logit (ﬁxed effects only) models.

Previous artiﬁcial reproductive techniques
(n ¼ 92 out of 93 (99%))*

Results

*One person did not answer these baseline questions.
**Three persons did not answer this baseline question.

Yes

45% (n ¼ 41)

No

55% (n ¼ 51)

If Yes, what kind of procedure? (n ¼ 41 out of
41 (100%))
IVF/ICSI
Intrauterine insemination

7% (n ¼ 3)
93% (n ¼ 39)

If Yes, did the procedure result in a child? (n ¼ 41
out of 41 (100%))
Yes

10% (n ¼ 4)

No

90% (n ¼ 37)

If Yes, any side effects? (n ¼ 41 out of 41
(100%))
Not any side effects

68% (n ¼ 28)

Mild side effects

32% (n ¼ 13)

Serious side effects

0% (n ¼ 0)

Any experience with subcutaneous injections?
(n ¼ 92 out of 93 (99%))*
Yes

34% (n ¼ 31)

No

66% (n ¼ 61)

If Yes, what for? (n ¼ 28 out of 28 (100%))
Context of IVF/ICSI/IUI
Context of different
Grade of difﬁculty of the questionnaire
(score 1 –10) (n ¼ 93)

97% (n ¼ 27)
3% (n ¼ 1)
Mean: 8 (SD 1.79)

Respondents
During the information gatherings, questionnaires were handed out to
all participating women (n ¼ 125) of which a total of 97 were returned.
Response rate was 77.6% (97/125). Of these, four respondents did
not answer the questionnaire completely. Hence there were 93 questionnaires available for analysis. The two dominant choices questions, which served as control questions, were answered correctly in
85 (91%) cases.

Demographic characteristics
The demographic characteristics of the population are shown in Table II.
The mean age of the respondents was 33 years, and 37 years for their

partners. Eighty-nine per cent of the respondents were at least educated
on an intermediate level. The household income of the majority of the
respondents was moderate or high. Forty-one out of 92 respondents
(41%) reported a previous treatment with assisted reproductive techniques (ART), which was in 39 cases (93%) an intrauterine insemination
procedure. Thirty-one respondents (34%) had previous experiences
with subcutaneous injections. Thirteen out of 41 respondents with previous ART experience (32%) had experienced mild side effects (i.e. abdominal pains, headache and irritation on injections site). Twenty-eight
respondents experienced ‘no side effects’ and not one respondent
experienced ‘severe side effects’. Respondents graded the DCE
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Women had to choose their most preferable option in each choice set,
without an ‘opt out’ alternative (e.g. ‘no treatment’ option). All women
who would like to undergo IVF treatment need a rFSH product, so ‘no treatment’ was not a realistic option.
The questionnaire contained two dominant choices (rationality tests) as
control, in which all attributes were in favour of one of both choices.
The questionnaire provided extra contextual information about the topic
and task instructions. Preceding the DCE, women were asked for demographic data, such as age, previous experience with fertility treatment and
previous experience with subcutaneous injections. At the end of the DCE
women were asked how easy or difﬁcult they would score the DCE using a
scale from 1 (extremely difﬁcult) to 10 (extremely easy). The questionnaire
was tested by IVF doctors and nurses at the AMC in Amsterdam, the Netherlands, to assess interpretation and validity before starting the study.
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questionnaire as ‘easy’ with an average of 8 points (SD 1.8) on a scale
from 1 (extremely difﬁcult) to 10 (extremely easy).

The importance of efﬁciency in relation to
safety and burden of treatment

Table III Results analysis (panel mixed logit regression).
Coefﬁcient
(b)

95% Conﬁdence
Interval

P

........................................................................................
Number of injections
3 versus 9
Mean

1.25

1.04 to 1.45

SD

0.15

20.11 to 0.41

,0.001
ns

a

Chance of OHSS
Mean
SD

20.31
0.26

20.55 to 20.07

,0.01

0.12 to 0.58

,0.01

20.27 to 20.22

,0.001

0.09 to 0.56

,0.01

Cycle cancellation due
to low responsea
Mean
SD

20.24
0.29

Number of responses 2976
Number of
respondents

93

Model ﬁts
Log likelihood

1425.9

Akaike information
criteria

1.91

Bayesian information
criteria

1.93

a

Per 1% increase.

Willingness to trade-off efﬁciency in relation
to safety and burden of treatment
Most respondents were willing to make trade-offs between all attributes.
A ‘low number of injections’ would be traded for a ‘higher number of
injections’ in exchange for a decrease of 6.2% (95% CI 2.8 to 9.4) in
‘risk of cycle cancellation due to low response’ or a decrease of 4.5%
(95% CI 1.8 to 7.1) in ‘chance of OHSS’.

Sensitivity analysis
We repeated the analysis excluding the eight ‘irrational’ respondents
(respondents selecting at least one of the two ‘inferior’ ﬁxed task alternatives) and found virtually overlapping mean coefﬁcients and 95%
boundaries.
A conditional logit was performed to evaluate whether a ﬁxed model
(i.e. a model not accounting for random effects) resulted in comparable
outcomes as the primary mixed logit model. Both models were similar in
direction of effect. The conditional logit model seemed to result in an
overestimation of the differences in main effects when compared with
the mixed logit model.

Discussion
The present study used a DCE to evaluate patients’ preference for a longacting rFSH product or daily-administrated rFSH injections. We found
‘total number of injections’ to be a strong attribute in determining
women’s preference. More precisely, for a ‘lower number of injections’
women were willing to accept a 4.5% higher ‘change of OHSS’ and 6.2%
higher ‘risk of cycle cancellation due to low response’. Previous ‘experience with injections’ and ‘experiencing side effects’ did not have any
inﬂuence in their choice making.
These ﬁndings are somewhat unexpected, as it would seem logical that
women would opt for the lowest ‘risk of cycle cancellation due to low response’ and the lowest ‘chance of OHSS’ instead of a lower ‘number of
injections’ since a previous preference study showed that women even
embrace additional daily injections, provided that it leads to better pregnancy rates (Musters et al., 2011).
The difference between the present and the previous study is that the
treatment options did not inﬂuence the pregnancy outcome, since in the
present study women were informed that both treatment regimens
resulted in similar pregnancy chances.
As far as we know, this is the ﬁrst study evaluating patients’ preference
for a long-acting rFSH product by means of a DCE. Two systematic
reviews evaluated the effectiveness and safety of the products, but
none of them involved patients’ preferences (Pouwer et al., 2012;
Youssef et al., 2012).
The use of a DCE is a validated tool to elicit these preferences and gives
us an idea of what patients want. DCEs have become a commonly used
instrument in health economics (de Bekker-Grob et al., 2012). Patient
preference studies are upcoming in the ﬁeld of reproductive medicine
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The results of the panel mixed logit regression model are shown in
Table III. The mean coefﬁcient (b) indicated the relative likelihood of
choosing a rFSH product with a given attribute-level combination,
while holding all other levels constant. The negative signs for ‘risk of
cycle cancellation due to low response’ and ‘chance of OHSS’ indicated
that women preferred the lowest ‘risk for cycle cancellation due to low
response’ and lowest ‘chance of OHSS’.
The estimated coefﬁcient for each attribute had the expected sign and
was statistically signiﬁcant. All attributes were statistically signiﬁcant on
the choices of the respondents.
The lower ‘number of injections’ was preferred above the higher
‘number of injections’ (mean coefﬁcient 1.25 versus 21.25; P ,
0.001). The estimated standard deviations for ‘total number of injections’ was not signiﬁcant (SD 0.15 95% CI 20.11 to 0.41). This implies
that there was no heterogeneity in preference across the participating
women.
An increase of 1% in ‘chance of OHSS’ or 5% ‘risk of cycle cancellation
due to low response’ was non-preferred (mean coefﬁcients 20.31 and
20.24, respectively, P , 0.01). The estimated standard deviations for
‘chance of OHSS’ and ‘risk of cycle cancellation due to low response’
were signiﬁcant (SD 0.26, 95% CI 0.12 to 0.58 and 0.29 CI 0.09 to
0.56, respectively). This implies heterogeneity in preferences across

the participating women. For some women ‘risk of cycle cancellation
due to low response’ was more important than for other women.
The baseline variables age, previous ART procedures or previous experience with injections did not affect the women’s choice. Signiﬁcant
interactions were not found and hence baseline variables and interaction
terms were excluded from the model.
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to low response’. The least important attribute was ‘chance of OHSS’,
if pregnancy chances and side effects were comparable. Understanding
the considerations of patients in expressing their preferences regarding
rFSH products in IVF can contribute to improvement in patient counselling and shared decision-making.
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