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Purpose: This study aimed to identify the most important attributes for a gonadotropin pen as perceived 
by assisted reproductive technology (ART) patients and fertility nurses, and to examine how well a prototype HP-hMG (MENOPUR®) 
pen reflects these preferences.
Patients and Methods: This market research study incorporated a two-part survey with respondents (N=221) from Poland, Spain 
and the UK. Respondents included patients (n=141) who consulted a fertility specialist in the previous 2 years, and fertility nurses 
(n=80) who assisted in at least 75 ART cycles/year. Patients were divided into two subgroups depending on their experience with ART 
(experienced and naïve). Key attributes for an injection pen, as perceived by patients and nurses, were assessed via an online survey 
and ranked by their relative importance using Anchored Maximum Difference Scaling. After performing a dummy injection, 
respondents compared the attributes of an unbranded prototype pen against the key attributes identified.
Results: Across all survey respondents, the ability to correct the dialed dose was considered to be the most important product attribute 
of a gonadotropin pen. Confidence in the patient’s ability to inject correctly at home was also identified as a key attribute, considered 
by both nurses and naïve patients as extremely high. When considering the prototype pen device, almost all study respondents reported 
a positive experience (99%) with 72% rating it as “very good”. The prototype pen was perceived to possess the key attributes 
considered important for a gonadotropin pen by patients and nurses, including correcting the dose, the ability to self-inject safely and 
correctly, ease of preparation and use, and an injection which appeared to be as painless as possible.
Conclusion: The prototype pen was found to perform well across all key attributes, especially those considered most important in 
gonadotropin pens, suggesting that it is a user-friendly option for patients undergoing ART.
Keywords: fertility, ovarian stimulation, patient preference, assisted reproductive technology, gonadotropin-injection pen

Plain Language Summary
Highly purified human menopausal gonadotropin (HP-hMG) is a combination of hormones used in fertility treatments to induce 
follicular development. Traditionally, HP-hMG is injected by women or their partners using a syringe and needle; however, recent 
studies show that patients often prefer to use injection ‘pens’ that are already filled with their medication, as they are easier to use and 
avoid dosage errors. This study examined the features that women undergoing assisted reproductive technology (ART) and fertility 
nurses consider to be the most important for a gonadotropin-injection pen, and compared an unbranded prototype HP-hMG 
(MENOPUR®) pen against these key features. Using a questionnaire to assess the importance of the key features for an injection 
pen, the ability to correct the dialed dose was found to be the most important feature identified by both women undergoing ART and 
fertility nurses. Other important features cited were the ability to self-inject safely and correctly, that the injection pen could be 
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prepared and used easily, and an injection that looks like it will be as painless as possible. The prototype pen performed well across all 
key features identified, with 99% of those questioned reporting a positive experience. This study demonstrates that the prototype pen 
device was perceived to possess the key features considered important by both fertility nurses and patients undergoing ART.

Introduction
Highly purified human menopausal gonadotropin (HP-hMG) comprises follicle-stimulating hormone (FSH) and luteiniz-
ing hormone (LH) activity provided mostly by human chorionic gonadotropin (hCG).1 A combination of both FSH and 
LH activity is fundamental to natural folliculogenesis and works to induce the growth, development and maturation of 
ovarian follicles in women with infertility.2,3 The efficacy of HP-hMG has been described in a number of multicenter, 
randomized-controlled trials.4–8 When compared to recombinant FSH (rFSH), HP-hMG has been shown to provide 
a comparable efficacy and safety profile, with fewer adverse events reported, including pregnancy loss and lower risk of 
ovarian hyperstimulation syndrome (OHSS).3,9 HP-hMG has been approved for use in assisted reproductive technology 
(ART) treatment in women undergoing controlled ovarian hyperstimulation.10

HP-hMG is administered by subcutaneous injection to patients undergoing ART, usually injected by the patient 
themselves or their partner, and, if appropriate, at home.10,11 Traditionally, patients undergoing ART have been trained by 
their fertility nurse to self-inject, often using a syringe and needle, and either single- or multi-dose vials or ampoules.11–13 

However, errors in reconstitution or administration can have a negative effect on oocyte retrieval and subsequently 
influence ART cycle success.12,14 This may cause patients to feel anxious when preparing their medication for 
injection.12,13 As a consequence, previous studies have shown that patients undergoing ART and fertility nurses often 
express a preference for the use of pre-filled pens compared to the traditional use of syringe and needle to self- 
inject.11–13,15–18 Patients have reported that they were more confident of accurate dosing when using a pre-filled pen, 
it reduced preparation time and required less training in its correct usage.11,12

In addition, pre-filled pens minimize drug loss and reduce the waste caused by the use of multiple syringes and 
vials.19,20 Pre-filled pens can be available in several forms, including ready-to-use, single-dose disposable pens and 
reusable single- or multi-dose devices that can be loaded with cartridges containing the correct dose of medication.11 

European studies that have investigated the perception of pre-filled pens found that ease of use is the most important 
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attribute for patients undergoing ART.13,21 However, interestingly, differences were found between fertility nurses and 
patients with regard to key attributes. Patients place greater value on factors that influence their daily life, such as 
injection site pain and device reusability, while nurses value pens that are easier for patients to learn to use correctly, and 
which carry minimal risks of incorrect use.21 The aim of the current study was to determine and conclude how 
a prototype multi-dose, prefilled HP-hMG (MENOPUR®) pen is perceived against the desired pen features identified 
by patients and fertility nurses, according to their relative importance.

Materials and Methods
Sample Composition and Recruitment
Patients were eligible to enter the study if they were females aged 18–46 years and had consulted a fertility specialist 
in the previous 2 years to discuss undergoing controlled ovarian stimulation for ART. Patients were divided into two 
subgroups depending on their experience with ART. Patients were designated as “experienced” if they had undergone 
at least one previous ART cycle in the previous 2 years, including self-injection with gonadotropins. Naïve patients 
were defined as those who were scheduled to undergo ART, but who had yet to commence treatment and had no prior 
history of ART. Eligibility criteria for fertility nurses included assisting in a minimum of 75 ART cycles per year, 
being personally involved in the management of patients undergoing ART and personally teaching patients to prepare 
and self-inject gonadotropins. The sample size was determined with the aim of achieving a reasonable precision in 
terms of the width of the 95% confidence interval, a sample size of 80 nurses and 70 patients would lead to a precision 
of ±11–12%. A sample size of 30 nurses was sufficient to allow for country-level comparisons with a precision 
of ±18%.

Survey respondents were recruited by Research Partnership, a specialist healthcare market research firm, using either 
email or telephone contact obtained via the nurse/patient database of local agencies. Social-media campaigns were also 
implemented to drive recruitment and posters describing the study were displayed in fertility clinics with QR codes 
linked to study information. Additional recruitment methods included nurse referrals to contact other nurses or patients 
via letter or email. Following initial engagement, potential respondents were screened using an online survey to ensure 
eligibility and then online interview appointments were arranged. Online consent forms were completed prior to dispatch 
of the prototype pen device with all respondents providing informed consent. Institutional Review Board or Independent 
Ethics Committee approval was not required because this was a nonclinical, simulated-use study, with all injections 
performed into injection pads. The participants were not aware of the company sponsoring the study, or of the drug with 
which the prototype pen device was intended for use.

Study Design
This was a two-part survey study carried out in Poland, Spain and the UK between May and June 2021. It included 
fertility nurses, patients undergoing ART and patients scheduled to undergo ART. All participants were initially asked to 
rank their preferred key attributes for a pre-filled pen injection device. Respondents then handled a prototype MENOPUR 
pen and compared its attributes against their identified preferred key attributes.

Interview Process and Flow
The interview flow is shown in Figure 1A. Full details of the nurse and patient interview questions and process are given 
in Supplementary Tables 1 and 2. Survey respondents participated in 30-minute online interviews. In the initial part of 
the interview, some of the respondents’ screening answers were confirmed and an online survey to explore the importance 
of key attributes for pre-filled injection pens completed. Respondents were then shown a video demonstration of the 
prototype pen. Under instruction from the remote moderator, respondents then handled a prototype pen and performed 
a dummy injection using a demo injection cushion before assessing the attributes of the prototype pen.
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Assessment of Pre-Filled Pen Attributes
In the current study, a list of attributes of a pre-filled gonadotropin self-injection pen device was prepared which 
contained a total of 14 options (Table 1). The options were selected to reflect standard attributes investigated in prior 
research and similar publications examining pre-filled injection pens13,20,21 and were validated by feedback obtained 
from fertility specialist nurses regarding features of pen devices that were considered to be of greatest importance. 
Attributes were intended to cover key areas including training, injection preparation, injection experience, how the 
injection fits into the patient’s daily routine and the overall appearance/look of the injection pen.

Respondents were shown a group of four different attributes and asked to select which of these was the most 
important attribute and which was least important when considering the attributes of a pre-filled gonadotropin self- 
injection pen device. This exercise was repeated using 11 different combinations of the 14 attributes.

Anchored Maximum Difference Scaling was used to identify the hierarchy of attributes from the list and the 
importance of attributes relative to a standard or anchor point and relative to one another.

Question 3, which examined the must-have attributes of a gonadotropin pen, was used as a dual response for scaling the 
attributes relative to a threshold anchor of importance or desirability, which allowed the relative importance of each attribute to 
be assessed against all other attributes and a negative or positive impact to be assigned. Utility scores derived from the 

Figure 1 (A) Interview flow for study respondents (B) MENOPUR® pre-filled injection pen.
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Anchored Maximum Difference scaling >200 indicate that an attribute has extremely high importance. Scores ≥100–200 have 
above average importance; scores <100 have below average importance and scores <50 are of low importance.

Assessment of Prototype MENOPUR Pen Attributes
The MENOPUR pre-filled injection pen is a non-sterile disposable device containing a 3-mL cartridge with solution for 
injection of 600 IU HP-hMG/0.96 mL containing 600 IU of FSH bioactivity and 600 IU of LH bioactivity. The pen has 
a 31G needle (8 mm long with 6-bevel geometry) and is capable of delivering doses from 6.25 to 450 IU HP-hMG in 
increments of 6.25 IU.22 A prototype unbranded pen containing a placebo cartridge (Figure 1B) was provided to study 
respondents together with a demo cushion to enable a practice injection to be performed under supervision from the 
remote interview moderator. Respondents were required to attach the needle to the prototype pen and prime the device 
before performing the practice injection. The attributes of the prototype pen were then compared by the study 
respondents against the identified key attributes in an online survey.

Statistical Analyses
To determine any statistically significant differences between the means of more than two independent (unrelated) 
groups, the one-way analysis of variance (ANOVA) was used to understand whether different groups of respondents have 
different preferences for the items included in the MaxDiff experiment. A p-value less than 0.05 indicated a statistically 
significant difference between groups. To examine which groups differed from each other, Tukey post hoc test Multiple 
Comparisons were used. If p<0.05, there is a statistically significant difference between the groups.

Results
Study Respondents
A total of 221 respondents from Poland (n=60), Spain (n=81) and the UK (n=80) completed the study (Table 2). Overall, 
80 fertility nurses were recruited, with 20 from Poland, 30 from Spain and 30 from the UK. On average, the fertility 
nurses had spent 11 years in practice, with nurses in the UK having the longest service (14 years) and those in Poland the 

Table 1 Product Attributes Examined in the Maximum Difference Scaling

Attribute

1 Can be stored at room temperature (ie outside of the refrigerator)

2 Comes as a multi-dose pen

3 Confidence in my/patients ability to inject correctly at home

4 Confidence that I/the user can inject safely/without injury

5 Easy to learn how to use the pen/to teach patients to use

6 Easy to prepare the pen for injection (eg prime pen, attach needle etc)

7 It’s easy to see on the pen that the dose has been injected

8 Pen comes in a tray that is easy to store and keeps pen and its components all together

9 Possible to correct the dose, if accidentally dial too much and need to make a correction

10 The injection with the pen is as painless as possible

11 The numbers on the dose scale are easy to read

12 The pen fits well in my/the hand

13 The pen has a short, thin and sharp needle

14 The pen is easy to use
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shortest (8 years). While the majority of nurses in Spain and Poland worked in the private sector, under half of UK nurses 
(43%) worked in private practice.

Across all three countries, 84% of patients were aged between 31 and 45 years. Of 141 respondent patients, 71 were 
treatment-experienced (50%). Approximately two-thirds (68%) of experienced patients had undergone two cycles of 
ART in the past 2 years, with 66% having previous experience of using a pre-filled pen.

Preferred Device Attributes
A multi-dose pre-filled pen was shown to be the preferred type of gonadotropin injection for nurses across all markets, with 
53% of nurses ranking it as their first choice (n=80). Single-use pre-filled pens and multi-dose reusable pens with 
replaceable cartridges were ranked as their first choice by 19% and 16% of nurses, respectively. Single- and multi-dose 
vials and syringes were the least preferred options, ranked as fifth choice by 30% and 49% of nurses, respectively (Figure 2).

The key attributes for pre-filled pens identified as extremely important were consistent across markets and respondent 
types. Across all survey respondents, including both nurses and patients, the ability to dial-back to correct the dose was 
considered the most important product attribute of a gonadotropin pen (Figure 3). In addition, confidence in the patient’s 
ability to inject correctly at home was considered to be of extremely high importance to both nurses and naïve patients, 
and of above average importance to experienced patients. However, some differences were observed between respon-
dents from different countries. In Spain, the ability to dial-back to correct the dose was the only attribute considered 
extremely important, with patients’ confidence in self-injection considered to be of above average importance. In 
addition, respondents in Poland considered injection with the pen being as painless as possible and having a short, 
thin and sharp needle as more important attributes than respondents in the UK and Spain (Figure 4A).

Differences in attribute importance were also identified between respondent types. Both experienced and naïve patients 
identified the attribute of the pen being as painless as possible as significantly more important (above average importance) 

Figure 2 Fertility nurse preference for delivery device for gonadotropin injection (all markets, N=80).

Table 2 Details of Survey Respondents

Sample Poland Spain UK Total

Fertility nurses 20 30 30 80

Patients Experienced 20 26 25 71

Naïve 20 25 25 70
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compared to nurses, who scored this attribute as below average importance (p<0.05). A difference was also observed between 
the patients’ scores, with naïve patients considering pen injection being as painless as possible as more important compared to 
experienced patients (utility scores of 172 and 121, respectively; p<0.05) (Figure 4B). Another difference was seen in regard to 
the attributes of ease of use and ease to learn, with nurses rating these attributes as being above average importance, while both 
experienced and naïve patients considering them to be less important (p<0.05) (Figure 4B).

Experience with the Prototype MENOPUR Pen
Almost all respondents (99%) reported a positive experience with the prototype pen. All nurses and naïve patients 
reported a positive experience, with the majority reporting their experience to be “very good” (88% and 70% 
respectively). Just over half (58%) of experienced patients reported their experience of the prototype pen to be 
“very good”, with 4% reporting their experience to be poor. Differences between respondent groups in the proportion 
of patients reporting their experience of the prototype pen to be “very good” were not statistically significant. 
Respondent experience of the prototype pen across countries was positive and consistent, with similar proportions 
of respondents reporting the experience as “very good” (Figure 5A).

When compared with the key attributes identified by the Maximum Difference Scoring, the prototype pen performed 
well across all key attributes. Almost all (99%) respondents either agreed or strongly agreed that the pen performed well 
in correcting the dose and 98% of respondents agreed that the prototype pen is easy to prepare and use for injection. In 
addition, the majority (97%) of respondents considered that they would be confident that they or their patient would be 
able to self-inject correctly using the prototype pen (Figure 5B). Overall, 98% of the patients stated that they would 
recommend the prototype pen to any friends or family members requiring fertility treatment.

Discussion
This study involving fertility nurses and patients undergoing ART revealed that the most important attribute for 
a gonadotropin pen was perceived to be the possibility to dial back to correct the dose. Other important attributes 
identified in the current study included confidence in the ability to inject correctly and safely at home, ease of 
preparation, and an injection which is as painless as possible. Our findings identified some differences in perception 
of attributes between the countries studied. Compared with respondents from Poland and the UK, respondents in Spain 
placed greater importance on the ability to correct the dose. This could potentially be a consequence of the widespread 
use in Spain of a gonadotropin pen that does not currently have a simple dial-back option23 and is less widely used in the 
UK and Poland. In addition, respondents from Poland placed greater importance on the injection being as painless as 
possible than respondents from either Spain or the UK. Differences in perception were also observed between nurses and 
patients, with fertility nurses placing greater importance on ease of use of the pen and its use being easy to learn, 
compared to patients. Furthermore, fertility nurses considered an injection which is as painless as possible to be less 

Figure 3 Importance of pre-filled pen attributes across all survey respondents ranked using the Maximum Difference Scaling (N=221).
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important than did patients, with naïve patients conferring greater importance on this attribute than experienced patients 
potentially due to their inexperience with the injection process. Almost all study respondents reported a positive 
experience with the prototype pen, with approximately three-quarters of respondents rating it as “very good”. 
Interestingly, a smaller proportion of experienced patients compared with treatment naïve patients reported their 
experience to be “very good”; it is possible that a higher expectation for ease of use of the prototype pen might underlie 
this observed difference owing to the patient familiarity with injection pen devices. The prototype pen was found to 
perform well across all key attributes identified as most important in gonadotropin pens.

The findings reported here reflect those of other studies, including a European study where the ability to dial back the 
dose was identified to be of great importance, and ranked the third most important attribute of a pre-filled injection pen 
by patients and second by nurses.21 A second study conducted among patients undergoing ART also reported that 
avoiding dosage mistakes was of great importance.13 Ease of use was identified in previous studies as the most important 

Figure 4 Relative importance of pre-filled pen attributes by (A) country and (B) respondent type.
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attribute by patients undergoing ART, however, in the current study this attribute was perceived as of below average 
importance.13,21 Similar differences between patient and nurse perceptions were found in a previous study, which 
examined FSH injection pen perception in the European market.21 This implies a possible trend in perception differences 
between nurses and patients, where each group tends to place a greater value on attributes that affect their daily lives.

The use of pre-filled pens has been demonstrated to be preferred over vials, syringes and needles, not only in patients 
undergoing ART, but also in patients with musculoskeletal conditions or diabetes who are required to self- 
inject.11–13,24–26 Ease of use and avoiding dosage errors have both been identified as key attributes of pre-filled pens 
rather than syringe and needle for self-injection.11,13 A survey conducted in Italy to examine usability and satisfaction 
with pre-filled pen devices among patients undergoing ART demonstrated that, compared with the use of syringes and 
needles, pre-filled pens are perceived to provide major advantages in terms of ease of use and prevention of dosage 

Figure 5 (A) Respondent experience of the prototype pen and (B) assessment of how closely the prototype pen performs across the key attributes identified.
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errors.13 Similar findings have been found with the use of pre-filled pens for methotrexate administration in treatment of 
juvenile idiopathic arthritis, and pre-filled insulin pens in patients with diabetes.24–26

Reusable and multi-dose pens have also been perceived by patients to reduce waste and contribute to the protection 
of the environment.20 However, there is evidence that patients may be more likely to make handling errors with multi- 
dose pens compared with single-dose pens,27 for example, dialing a dose too high in error. Therefore, there is 
a preference for devices where it is possible to “dial-back” the dose to ensure correct dosing with each use.21 The 
widespread acceptance of pre-filled injection devices is, therefore, driven by a range of benefits including convenience, 
simplicity, suitability for home use, reduction in wasted products and associated environmental benefits, and greater 
dose precision.12,13,19,20

An analysis of patient and nurse preferences for self-administered FSH injection devices conducted in France, 
Italy, Spain, Germany, the UK, the Netherlands, the Czech Republic and Belgium also used Maximum Difference 
Scaling to examine the relative importance of the selected FSH injection device attributes.21 Similar to the 
findings of our study, this analysis demonstrated both agreements and differences in nurse and patient priorities 
for the ideal injection device, with shared key attributes including the ability to dial back to correct the dose, and 
a device that is easy to use and teach/learn.21 In contrast to our findings, where patients were highly motivated by 
the potential result of their ART treatment, this study reported that patients value factors that minimize the impact 
of self-injection on their daily life.21

Limitations of this study include the small number of countries in which the study was conducted, and the relatively 
small pool of nurses and patients interviewed, although the sample size chosen was considered sufficiently robust, and 
the homogeneous nature of the patient population given that both experienced and naïve patients were recruited. 
Strengths of the study include the use of the Anchored Maximum Difference Scaling methodology that allowed an 
assessment of the relative importance of different attributes of a pre-filled self-injection pen.

Conclusion
The prototype pen fulfilled the most important criterion of a pre-filled gonadotropin pen that was identified by 
study respondents, namely the ability to correct the dose. The ability to inject correctly and safely, ease of 
preparation and use, and an injection device which gives the patient confidence that the injection looks like it 
will be as painless as possible were also attributes considered to be of above average importance by study 
respondents, and were all perceived to be met by the prototype pen device. In conclusion, the prototype pen 
device evaluation demonstrated that the device was perceived to possess the key attributes considered important 
by both fertility nurses and patients undergoing ART, suggesting that it is a user-friendly option in this treatment 
setting.
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