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ORIGINAL RESEARCH

Functionality of a novel follitropin alfa pen injector: results from human factor
interactions by patients and nurses
Helen Saunders*a, Laura de la Fuente Bitaineb, Chriss Eftekharc, Colin M. Howlesd, Johanna Glasere, Tina Hojae

and Pablo Arriagadaa

aMedical Affairs, PregLem/Gedeon Richter, Geneva, Switzerland; bMedical Affairs, Servicio de Obstetricia y Ginecología del Hospital Doce de
Octubre (Obstetrics and Gynaecology Service of Hospital Doce de Octubre), Madrid, Spain; cHead of Nursing, St Pauls & Wimbledon, CREATE
Fertility, London; dConsultant Medical Affairs Fertility Division, PregLem/Gedeon Richter, Geneva, Switzerland; eMarketing Research & Consultancy
GmbH, Point-Blank International, Berlin, Germany

ABSTRACT
Objective: The main objective of this user experience testing study was to evaluate the impact of
human factors on the use of a disposable pen containing follitropin alfa by patients and nurses with
special focus on the convenience, safety and ease of use, in different types of stimulation protocols.
Methods: Infertile women trying to conceive, and specialist nurses were recruited across 6 European
countries. In total 18 patients and 19 nurses took part in the testing, which included both nurse-patient
pairings and in-depth interviews. A standardized list of expected and pre-defined critical steps accord-
ing to the Instructions for Use (IFU), was used to assess the correct handling of the pen.
Results: During the user experience testing, no critical errors, related to the use of the pen, which could
affect the success of the injection process were identified. In general, both nurses and patients found
the pen very easy to learn, use and would be confident using the pen for self-injection. Nurses also
found the pen very easy to train the patients.
Conclusions: The study provides valuable information on the pen from both patient and nurse
perspectives in different simulated scenarios reflecting standard practice.
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1. Introduction

During controlled ovarian stimulation (COS) for assisted repro-
ductive technologies (ART) the use of several different medi-
cations and dosing regimens are frequently utilized [1].
Fertility specialists are constantly in search of the ideal ovarian
stimulation protocol, which will produce the ‘optimal’ number
and quality of oocytes, while eliminating any increased risk of
overstimulation resulting in ovarian hyperstimulation, for dif-
ferent types of patients [2,3]. Markers of ovarian reserve (anti-
Müllerian hormone, AMH [4]; antral follicle count, AFC [5]), and
hence indicators of the patients’ ability to respond to COS are
routinely measured in order to assist the treating clinician in
selecting the most appropriate follicle stimulating hormone
(FSH) starting dose. Thus, based on ovarian reserve measure-
ments, each subgroup of patients, e.g. normal, poor, or hyper-
responders, will be treated using a protocol tailored to her
own needs [6].

The medications involved include gonadotropin treatment
in the form of FSH which is self-injected generally over a
period of up to 14 days (median of 11 7, 8). FSH is available
in many different forms and administered through different
systems, such as vials and syringes, disposable prefilled pens
and reusable pens with and without cartridges [9–11]. These
different delivery systems can often be confusing for patients,

resulting in unnecessary stress and leading to the possibility of
medication errors during treatment. This may lead in the worst
case a failed cycle [7,9] or for the patient to continue to be
anxious during the rest of the treatment period [12]. In a
French [13] as well as a multinational study [12], over half
the patients interviewed reported that ovarian stimulation
had an impact on their day to day life style, in particular
regarding whether the correct daily dose has been adminis-
tered correctly [9,12–14].

Many couples discontinue ART without achieving their goal
of a life birth for many reasons other than a poor response or
the cost of treatment [15]. One of the most common reasons
for discontinuation is the overall burden of disease, and this
can be attributed to factors related to the patient, clinic or the
actual treatment [16,17]. Therefore, any potential solutions to
improve treatment for ART patients should be investigated.

Follitropin alfa (α) has been available for subcutaneous self-
injection since its commercialization in 1996. The first prepara-
tions however were only available in lyophilized vials.
Subsequently, there was the introduction of pen devices,
with the first two pen injectors being approved in the US in
2004 and 2007, respectively [18]. The improvements in injec-
tion systems have generally increased the percentage of
patients performing their own injections [10,19,20]. The most
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recent follitropin alfa pen available on the market, approved
by the EMA on 28 March 2014, is the Bemfola pen [21]
(Gedeon Richter, Budapest, Hungary) injector which was
awarded the ‘Red Dot’ Design award in 2011 for high design
quality.

Bemfola (follitropin alfa) is produced using recombinant
DNA technology and is a formulation of the naturally occur-
ring hormone FSH, which plays a key role in human reproduc-
tion. The product is the result of a targeted drug development
process aimed to replicate as closely as possible the reference
product, Gonal-f® (Merck, Germany). The brief to the develop-
ment engineers when designing the injector pen was to pro-
duce a novel, state-of-the-art delivery system which minimized
the number of steps a patient needed to take when preparing
the injection and to ensure that the patient and physician had
maximum control and the least chance of a patient error. The
result is therefore a simple, single-use, once-a-day disposable
device, which allows the patient to self-inject, subcutaneously.
The pen has a clearly legible selected dose, as well as a click
signal after successful completion of the injection, thus avoid-
ing dosing errors, which in turn may improve therapy compli-
ance. Given that non-compliance to treatment represents one
of the most critical obstacles in a patient’s fertility journey, the
availability of easy-to-use, simple injector systems, should
increase the adherence to the prescribed dosage. This in
turn should lead to higher compliance and ultimately success
rates among patients. Studies comparing this pen with other
established fertility treatment devices have shown a high level
of patient preference (over 55%) and demonstrated signifi-
cantly higher ratings for example, inconspicuousness, ease of
use and dose adjustment for the Bemfola pen compared to
other marketed pens [22,23]

The main objective of this user experience testing study
was to evaluate the impact of human factors on the use of this
disposable pen by patients and nurses with special focus on
the convenience, safety and ease of use in particular for dose
adaptations in multiple and dynamic stimulation protocols i.e.
those protocols requiring both increases and decreases in
dose within the same cycle.

Additional objectives were to evaluate the pen regarding,
ease of learning, ease of use, ease of teaching and overall
usability for the nurses, the risk of errors in administration,
the understanding of the patient leaflet and other supportive
documentation (colored patient leaflet and instruction video)
and finally to assess the adequacy of the different pen
strengths and doses delivered for the utilization on diverse
possible scenarios as they occur in standard clinical practice.

2. Methods

2.1. Participants

During the routine clinical use of the follitropin alfa pen there
are two main classes of users, both of which were included in
this user experience testing. The first set of users is the fertility
patients who are undergoing COS and who will use the pen to
induce multiple follicular stimulation. The second group is
made up of specialized fertility nurses who train and supervise
the use of the pen by the patients.

Women with typical characteristics of fertility patients and
having a range of ages, educational backgrounds and personal
situations where recruited via the use of ART clinics and
nurses. All patients recruited had to be a minimum of
18 years of age and having already a consultation by a health
care professional who had prescribed the need for ART. At the
time of testing, they were completely naïve to all pen systems
containing gonadotropins for fertility treatment and be a
native speaker or have a good level of understanding of the
local language. All nurses recruited into the testing had to be
experienced fertility nurses (be a maximum of 60 years of age
and be a native speaker or have a good level of the local
language), who trained patients on a daily basis in the use of
the various medications available for the ART process.
Additionally, they had to have a minimum of 2 years’ experi-
ence working in the fertility environment, be employed by a
site which carried out at minimum 300 treatment cycles per
year, undertook a minimum of 10 training sessions per month
on fertility devices.

Participants provided written, informed consent. All patient
simulations were video recorded, with the patients’
permission.

Evaluations were carried out in a simulated, non-interven-
tional manner (i.e. no actual patient injections were per-
formed), and thus did not require ethics committee
approvals in any of the countries who participated. All testing,
however, complied with all relevant codes of experimentation
and legislation on human subjects and all patients freely
participated in the testing.

Participants were recruited in cities from six European
countries (Berlin, Amsterdam, Madrid, Stockholm,
Copenhagen, and London). In each country two nurse–patient
pairs were carried out, along with in-depth interviews (IDIs)
with one nurse and one patient. In total 18 patients and 19
nurses took part in the testing (Table 1). The sample size for
these evaluations was based on Health Authority require-
ments, which stipulate that a minimum of 15 individuals
from each distinct user group (patients and nurses) should
participate in a usability test [24–26]. It was decided that
rather than recruit all patients and nurses from the same
center/country, a spread across European countries would
give a better overview of real-world user experience with the
pen. Given that standard practices are very similar within
countries, it was felt this would also allow any potential differ-
ences between countries to be identified, even with the small
sample size.

The interviews were all carried out by experienced and
appropriately trained research professionals (research inter-
viewer) at each of the country locations. All testing was carried
out in the local language, and all questionnaires were com-
pleted on-site by the interviewers.

2.2. Materials

The materials used for the testing were the Bemfola pen, in
several dose presentations, which was provided by Finox AG,
Switzerland (which was fully acquired by Gedeon Richter in
2016 to become a member of the Gedeon Richter group). The
pen administers a preset dose of follitropin alfa and is
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available in five dosage strengths (75 IU/0.125 ml, 150 IU/
0.25 ml, 225 IU/0.375 ml, 300 IU/0.50 ml, and 450 IU/
0.75 ml), which allows a fine-tuning dosing adjustment in
12.5 IU increments. Each dosage is differentiated by a different
coloring on the dosage knob of the pen, making them easily
identifiable for the user (Figure 1) [21]. Each pen was provided
as part of a training kit labeled as ‘demonstration pen, not for
human injection’ but otherwise identical to the commercial
version, along with needles for injection (Ypsomed Clickfine
Type: 0.33 mm × 12 mm (29G × 1/2ʺ), an injection sponge;
patient leaflet as per the standard packing; colored patient
leaflet; patient instruction video; and a sharps container.

2.3. Testing methodology – usability testing

During routine clinical practice, most patients are trained by
a nurse in the fertility center regarding how to handle the
pen before they use it independently at home. The patient
will then undertake the process at home. However, in some
circumstances the pen may be used by the patient without
any prior formal training. Therefore, to simulate these dif-
ferent types of scenarios, two types of testing were car-
ried out.

For each type of testing, a standardized list of expected
steps, according to the patient leaflet, was created, along with
a subset of predefined critical steps, to assess the correct
handling of the pen. The steps classified as major/critical for
the correct use of the pen were as follows:

(1) attaching the needle until it was fixed securely, to
ensure that the dosage knob was pushed until it
stopped in order to perform the ‘priming’ of the pen,
and that a small amount of liquid had been expelled

(2) ensuring that the dosage knob was turned until the
desired dose was set in the display window and that at
this point the dosage knob was not pushed inwards

(3) during the injection process ensuring that the dosage
knob was fully pushed in

(4) finally, that the needle was left for approximately 5 s
after the injection process before withdrawing from the
skin.

The interviewer observed and recorded each step of the injec-
tion process, according to the patient leaflet, with particular
focus on areas of usage and dosage errors, as well as critical
errors and potential actions which could have resulted in
misuse.

2.3.1. Paired testing
The first set of tests carried out was the ‘paired tests’
where a preinterview was firstly conducted with the
nurse by the research interviewer to explain the handling
of the pen and to allow a simulated 225 IU injection with
the pen to be undertaken. Following this, and once the
nurse was comfortable with the handling of the pen, the
patient was subsequently trained by the nurse with the
pen using a 225 IU dose pen. The objective of this session
was to create a situation as close as possible to a ‘real’

Figure 1. Components of the Bemfola Pen.

Table 1. Nurse/patient split by country & type of test.

Germany Netherlands UK Spain Denmark Sweden Total

Nurse-Patient Paired Tests 2 2 2 2 2 2
Nurse IDI 1 1 2 1 1 1
Patient IDI 1 1 1 1 1 1
Total Nurses 3 3 4 3 3 3 19
Total Patients 3 3 3 3 3 3 18
Total participants 6 6 7 6 6 6 37
Patients

● Minimum 18 years old

● All wanted to get pregnant, but were facing difficulties

● All had already met with a physician concerning their fertility problems

● All were considering hormonal treatment with pens, but were still naïve
concerning the use of pens (not in therapy yet)

● Local language speaker

Nurses
● Minimum 2 years fertility clinic experience

● All worked in a fertility center or in a clinic/unit/office responsible for
fertility treatments with minimum 300 cycles per year

● All were responsible for patient pen training with minimum 10 per
month

● Maximum 60 years old

● Local language speaker

IDI: in-depth interview.
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training situation. During this process, the research inter-
viewer played the role of a non-participant/non-interven-
tional observer in order not to influence the interaction
between the nurse and the patient.

Once the patient had completed the initial simulation with
the 225 IU dose, the injection process was simulated using a
series of potential scenarios a patient might face during her
treatment (Figure 2). Each of these scenarios was created to
assess the ability of the patient to adjust to different potential
regimens she may receive during her treatment journey. The
different scenarios were, firstly a standard 225 IU dose (red
pen), during which the patient had to use and understand this
was equivalent to a one pen, one dose, daily regimen, as is
often used during ART stimulation. The second scenario
undertaken was a regimen equivalent to that used if the
patient were undertaking an ovulation induction (OI) type of
stimulation [27]. During this scenario, firstly an injection with a
dose of 37.5 IU from a 75 IU pen (yellow pen) was simulated,
followed by a simulation of a dose of 75 IU (yellow pen). This
scenario was to show the patient the possibility of using the
same pen, but with two different dosing regimens, and to
show that with the 37.5 IU dosing, even if some liquid
remained in the pen it should not be reused but the pen
must be disposed of and a new pen used for the next dosing.
The third scenario undertaken was a regimen equivalent to
that often used during an ART stimulation cycle when the
patient may need to increase the dose after several days due
to a lower than expected response to the stimulation. During
this scenario, an injection with a dose of 150 IU (orange pen)
was simulated, followed by a simulation of a dose of 225 IU
(red pen). This scenario was to show the patient the possibility
of using two different pens but administering the maximum
dose with each pen. The final scenario undertaken was a
simulation of 287.5 IU using the 300 IU pen (purple pen).
This is a dose not commonly used during ART but was under-
taken to show the patient that even with unusual dosing
regimens, the pen is easy to use and easy to adjust the dosing
(Figure 2). During each simulation by both nurse and patient,

the research interviewer recorded the handling of each step of
the injection process, to assess whether the step had been
carried out correctly or not. Each paired interview lasted for
approximately 90 min.

2.3.2. In-depth interviews
The second set of testings carried out was the IDIs. This type of
testing was carried out to evaluate the individual understand-
ing of the pen via the patient leaflet, with no formal training,
in patients not involved in the paired testing. The patient
leaflet is a document which is included as standard in the
drug packaging and provides step-by-step instructions for
the proper use of the pen. In order to simulate a ‘real-life’
situation the patients and the nurses had to use just the
patient leaflet in an unassisted manner to carry out simula-
tions of the injection process. In the case of the nurses this
was one injection of 225 IU and for the patients they under-
took the same scenarios as those undertaken during the
paired tests (Figure 2). Each IDI lasted for approximately
60 min.

During the IDI’s, in addition to the simulation of the injec-
tion process, patients were asked to identify sections in the
patient leaflet which for them were unclear or would cause
them confusion if they were at home alone carrying out the
injection for the first time. They were then shown a colored
version of the patient leaflet and finally a video version of the
instructions (both materials created by the manufacturer) to
assess if either of these would assist them with any unclear
issues related to using the pen in a correct way.

2.4. Testing methodology – handling tests

The handling tests were all non-interventional and standar-
dized across the different countries. These tests were carried
out to assess both the patients and the nurses view of the
ease-of-use of the pen, ease of learning, their confidence in
using the pen correctly and from the perspective of the nurses
the ease of teaching the use of the pen to the patients.

Figure 2. Scenarios used during the user testing. (Full color available online.)
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2.4.1. Paired testing
After completion of the paired testing, the nurses and patients
were asked a series of questions to assess the use of the pen.
Each question was assessed on a scale of 1 to 10, where 1 was
the worst score e.g. Very Difficult and 10 was the best score
e.g. Very Easy. Patients were asked to assess the following
aspects of the pen; overall ease of use, ease of changing the
dose, security/confidence using alone at home, identification
of the different pens, and therefore doses. Nurses were asked
to assess the following aspects; ease of use for the patients,
ease of changing the dose, ease of training patients, time
taken to train patients, identification of the different pens,
confidence that patient uses pen correctly at home, confi-
dence that patient changes dose correctly when required,
and confidence that patient will inject correct full dose.

2.4.2. In-depth interviews
After completion of the IDIs, the nurses and patients were
asked the same series of questions to assess the ease of use
of the pen, as those used during the paired testing.

2.5. Data analysis

The sample size for this testing was based on Health
Authority requirements, which stipulate that a minimum of
15 individuals from each distinct user group (patients and
nurses) should participate in a usability test [24,25]. It has
previously been shown that observing a minimum of 15
participants in each group of users will allow a usability
practitioner to uncover 80% of a product’s usability pro-
blems. Secondly, observing additional participants will
reveal fewer and fewer new usability problems, and finally
more severe usability problems are easier to detect with the
first few participants [26]. It was therefore decided that
given six countries would be used during the testing, 3
patients and 3 nurses would be recruited in each country,
giving a total of 18 distinct users overall in each group of
users. One extra nurse was recruited in the UK due to an
error by the recruiting agency, but it was felt valuable to
use her responses in the final analysis. Each step of the
injection process was assigned a scoring value where
0 = operation missed/performed incorrectly and 1 = opera-
tion performed correctly. A sub-score was calculated for the
steps in the process classified as major/critical. For this

sub-score the number of patients assigned a value of 0
was calculated i.e. missed or performed incorrectly the step.

3. Results

3.1. Demographic characteristics

In total 18 patients and 19 nurses participated in the user
experience testing (Table 1). The nurses who took part in the
testing had on average 15 years of experience and normally
trained approximately 25 patients per week regarding fertility
products, such as pen devices. The corresponding patients
during the testing had a mean (SD) age of 32 (+/−6.1) years.

3.2. Usability testing

3.2.1. Paired testing
During the paired testing, the nurses only undertook a simula-
tion of a 225 IU injection, which is one of the most commonly
used dosing regimens during ART stimulation. The patients
undertook several different scenarios as described in
Section 2.3.1.

The numbers of errors reported, by the nurses, for the
major/critical steps are shown in Table 2. Overall very few
errors were made by the nurses. In fact, only one nurse
made any errors and these errors were during the priming of
the pen regarding the pushing of the dosage knob until it
stopped, the splashing out of some liquid and turning the
dosage knob to the correct dose, and not holding the needle
in the skin for 5 s after completion of the injection. For this
nurse, she corrected her actions either manually or verbally for
all steps after making the initial mistakes, and subsequently
carried out the correct injection process. All other nurses
completed all steps without any errors.

The numbers of errors reported, by the patients, for the
major/critical steps for each of the scenarios are shown in
Table 2. Overall although some errors were observed, no
errors caused any critical problem with the delivery of the
required dose for each scenario. The two steps which caused
patients to make the most errors where during the priming of
the pen, firstly regarding the pushing of the dosage knob to
activate the pen, and secondly the subsequent splashing out
of liquid. In all cases the initial ‘failure’ to complete these steps
were rectified to enable the correct injection process to be

Table 2. Usability tests – paired testing.

Group Patients Nurses

Test Paired Paired

Scenario 1 2a 2b 3a 3b 4 1

Dose 225 IU 37.5 IU 75 IU 150 IU 225 IU 287.5 IU 1 (225 IU)

I. Preparing your prefilled pen or injection
Attached needle until it was securely fixed? 0 1 1 2 1 1 0
II. Setting the dose
Dosage knob was pushed until it stopped? 1 0 0 1 1 0 1
Small amount of liquid was splashed out? 1 3 2 3 2 1 1
The dosage knob was turned until the desired dose was set in the display window? 0 0 0 2 0 0 1
Dosage knob was not pushed at this point? 0 0 0 0 0 0 0
III. Injecting the dose
The dosage plunger was pushed until it stopped? 0 0 0 1 0 0 0
Waited for a few seconds before the injection needle was removed? 1 2 1 1 1 1 1

IU: international units.
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completed. One patient made one error at each scenario when
trying to attach the needle, as she had been instructed to twist
the needle on by the nurse rather than simply click. However,
this did not cause any issue in completing the actual injection
process correctly.

3.2.2. In-depth interviews
During the IDIs, the nurses and the patients undertook the
same scenarios, as those undertaken for the paired testing
(Figure 2). The only difference being that no formal training
was carried out and only the standard patient leaflet, included
in the drug packaging, was used by both parties.

The numbers of errors reported, by the nurses, for the
major/critical steps are shown in Table 3. In fact, all nurses
completed all major/critical steps without any errors. The
numbers of errors reported, by the patients, for the major/
critical steps for each of the scenarios are shown in Table 3.
Overall very few errors were made, and the patients in all
scenarios completed nearly all major/critical steps without
errors. All patients followed the patient leaflet very carefully
and this corresponded to the low error rate seen during this
type of interview. Similar to the paired testing, the data
showed that no additional errors occurred, irrespective of
the scenario.

3.3. Handling testing

3.3.1. Paired testing
After completion of the usability paired testing, the nurses and
patients were each asked a series of questions to assess the
use of the pen. Each question was assessed on a scale of 1 to
10, where 1 was the worst score e.g. Very Difficult and 10 was
the best score e.g. Very Easy.

The patients were asked to assess the following aspects of
the pen; overall ease of use, ease of changing the dose,
security/confidence using alone at home, identification of
the different pens, and therefore doses.

Overall for the paired tests the median rating for the
patients regarding ease of use was 8.5, with a median of
9.0 regarding the ease to change the dose. Similarly, the
median regarding the confidence in using the pen was 9.0
and the median regarding the ease of identification of the
different pens was 9.5 (Table 4, Figure 3). These results
showed that overall the patients found the pen very easy

to use, easy to learn and would have a lot of confidence
using it at home alone.

The nurses were asked to assess the following aspects; ease
of use for the patients, ease of changing the dose, ease of
training patients, time taken to train patients, identification of
the different pens, confidence that patient uses pen correctly at
home, confidence that patient changes dose correctly when
required, and confidence that patient will inject correct full dose.

For the nurses, the median regarding the ease of use was
9.0, with the easy of changing the dose and ease of training a
patient both scoring medians of 10. The time taken to train
the patient scored a median of 8, with several nurses reporting
that the time taken to train a patient is very patient

Table 3. Usability tests – in-depth interviews (IDIs).

Group Patients Nurse

Test IDI IDI

Scenario 1 2a 2b 3a 3b 4 1

Dose 225 IU 37.5 IU 75 IU 150 IU 225 IU 287.5 IU 1 (225 IU)

I. Preparing your prefilled pen or injection
Attached needle until it was securely fixed? 1 1 1 1 1 1 0
II. Setting the dose
Dosage knob was pushed until it stopped? 0 1 0 0 0 0 0
Small amount of liquid was splashed out? 0 0 0 1 0 1 0
The dosage knob was turned until the desired dose was set in the display window? 0 0 0 1 0 1 0
Dosage knob was not pushed at this point? 0 0 0 1 0 1 0
III. Injecting the dose
The dosage plunger was pushed until it stopped? 0 1 0 1 1 0 0
Waited for a few seconds before the injection needle was removed? 2 1 1 2 1 1 0

IDI: in-depth interview; IU: international units.

Table 4. Handling tests – paired testing.

Group Question Min Mean STD Median Max

Nurse 1. How easy or difficult do you
think it is for patients to use
the pen?

1.0 8.0 2.49 9.0 10

2. How easy or difficult do you
consider changing the dose?

3.5 8.6 2.04 10.0 10

3. How easy or difficult was it for
you to train the patient in
using the pen?

8.0 9.3 0.86 10.0 10

4. How much time will it take
you to train the patient?

5.0 7.8 1.85 8.0 10

5. How easy or difficult was it to
identify the pens?

6.0 8.9 1.51 10.0 10

6. How confident are you that
the patient uses the pen
correctly?

6.0 8.8 1.14 9.0 10

7. How confident are you that
the patient changes the dose
correctly?

8.0 9.2 0.78 9.0 10

8. How confident are you that
the patient will inject the
correct dose?

8.0 9.2 0.58 9.0 10

Patients 1. How easy or difficult was it for
you to use the pen?

6.0 8.5 1.19 8.5 10

2. How easy or difficult was it for
you to change the dose?

7.0 9.1 1.00 9.0 10

3. How insecure or confident
would you feel using the pen
alone at home?

7.0 8.7 1.19 9.0 10

4. How easy or difficult was it to
identify the different pens (if
applicable)?

6.0 9.0 1.31 9.5 10

SD: standard deviation.
1, 2, 3, 4P, 5: 1 = Very difficult and 10 = Very Easy
4N: 1 = A lot of time and 10 = Very little time.
6, 7, 8: 1 = Very unconfident and 10 = Very Confident.
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dependent. The nurses reported a median of 10.0 regarding
ease of identification of the pens, showing that over 50% of
nurses found this to be very easy, mainly due to the differing
colors of the pens. Finally, regarding the confidence of the
nurses in the patient using the pen correctly, changing the
dose and administering the correct dose at home, all aspects
scored medians of 9.0 (Table 4, Figure 3). These results con-
firmed that like the patients, the nurses found the pen very
easy to use, easy to teach, and would have a lot of confidence
in patients using it at home alone.

On viewing a colored, more pictorial version of the patient
leaflet, and an instruction video, all patients and nurses agreed
that the colored patient leaflet was clearer than the black and
white package insert but that the demonstration video was
the best supportive piece of information for a patient when
they would be at home alone giving themselves the injection
with the pen.

3.3.2. In-depth interviews
After completion of the IDIs, the nurses and patients were
asked the same set of questions to assess the use of the pen.

Overall for the IDIs the median rating for the patients
regarding ease of use was 8.3, with a median of 10.0 regarding
the ease to change the dose. The median regarding the con-
fidence in using the pen was 8.5 and the median regarding
the ease of identification of the different pens was 10.0
(Table 5, Figure 4). These results confirmed the findings from
the paired testing in that the patients found the pen very easy
to use and would have a lot of confidence using it at home
alone.

For the nurses, the median regarding the ease of use
was 8.0, with the easy of changing the dose and ease of
training a patient both scoring medians of 9.0. The time
taken to train the patient scored a median of 8, with the
nurses reported a median of 9.0 regarding ease of

identification of the pens. Finally, regarding the confidence
of the nurses in the patient using the pen correctly, chan-
ging the dose and administering the correct dose at home,
the median scores were 9.0, 8.0, and 9.0 respectively
(Table 5, Figure 4). These results also confirmed that like

Figure 3. Results of the handling tests – Paired testing.

Table 5. Handling tests – in-depth interviews (IDIs).

Group Question Min Mean STD Median Max

Nurse 1. How easy or difficult do you
think it is for patients to use
the pen?

3 7.9 2.27 8.0 10

2. How easy or difficult do you
consider changing the dose?

3 8.1 2.42 9.0 10

3. How easy or difficult was it for
you to train the patient in
using the pen?

6 8.4 1.27 9.0 10

4. How much time will it take
you to train the patient?

7 7.8 3.04 8.0 9

5. How easy or difficult was it to
identify the pens?

5 8.0 2.31 9.0 10

6. How confident are you that
the patient uses the pen
correctly?

5 8.0 3.34 9.0 9

7. How confident are you that
the patient changes the dose
correctly?

7 8.1 0.69 8.0 9

8. How confident are you that
the patient will inject the
correct dose?

7 8.9 1.07 9.0 10

Patients 1. How easy or difficult was it for
you to use the pen?

7.5 8.3 0.61 8.3 9

2. How easy or difficult was it for
you to change the dose?

8 9.3 1.03 10.0 10

3. How insecure or confident
would you feel using the pen
alone at home?

6 7.8 1.47 8.5 9

4. How easy or difficult was it to
identify the different pens (if
applicable)?

9 9.8 0.41 10.0 10

IDI: in-depth interview; SD: standard deviation.
1, 2, 3, 4P, 5: 1 = Very difficult and 10 = Very Easy.
4N: 1 = A lot of time and 10 = Very little time.
6, 7, 8: 1 = Very unconfident and 10 = Very Confident.
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the patients, and in a similar fashion to the paired testing
results the nurses found the pen very easy to use and
would have a lot of confidence in patients using it at
home alone.

On viewing a colored, more pictorial version of the patient
leaflet, and an instruction video, all patients and nurses
agreed, as in the paired testing, that the colored patient leaflet
was clearer than the black and white package insert but that
the demonstration video was the best supportive piece of
information for a patient when they would be at home alone
giving themselves the injection with the pen.

4. Discussion

During the current user experience testing, no critical errors,
related to the use of the pen, which could affect the success of
the injection process were identified. In general, both nurses
and patients found the pen very easy to learn, use, and would
be very confident using the product alone at home. Nurses
also found the pen very easy to train the patients. The only
area which caused some minor issues for the patients was
related to the ‘priming’ of the pen, particularly the fear of
pushing the dosage knob too hard and the concern about
how much liquid should splash out of the pen, to show the
pen is activated for use. These minor issues are related more
to the ‘unknown’ for the patient, and given all patients
recruited into this study were naïve to fertility treatment, this
is not a surprising finding. Fertility treatment is a very emo-
tional process, and patients want to ensure they are doing
every step correctly to maximize their chance of getting preg-
nant [17]. It was clear from the testing days that after one or
two times of doing the injection, these ‘fears’ disappeared,
and all processes where done correctly without any problems.
It was also seen that the fact the patient had to use only one
pen per day with the same process for all pens, reduced the

complexity and in turn the stress of giving themselves the
injection on a daily basis.

One interesting observation during this testing was the
relationship between the nurse and the patient during the
paired testing. It was clear to see that the patients valued
highly and depended significantly on what the nurses were
teaching them, even if this was slightly different compared to
what was written in the patient leaflet. One example of this
was the position into which the pen should be put to ‘splash
out the liquid’ during the priming stage. Many nurses,
although doing the step correctly themselves, for the purpose
of the testing, instructed patients to hold the pen over a sink
in a horizontal position, to avoid the liquid being splashed into
the air or on the surface. This step in itself would not cause
any problem with the validity of the injection process but
showed that the role of the nurse is crucial to the final training
of a patient. Patients value the training and support they
receive from their health care professionals, and in turn are
confident to follow their instructions, irrespective of the formal
training materials. In fact, this training reassures the patient
that they are carrying out the injection process correctly which
in turn will increase their chances of having a successful out-
come i.e. a live birth. Additionally, systematic reviews of ran-
domized clinical trials and analytic studies of health care
professional-patient communication have also confirmed a
positive influence of quality communication on psychological
and physical health outcomes [28–30]. Minimizing drug
administration errors is one of the key steps to optimize ART
treatment results. An ART cycles’ failure has important conse-
quences in terms of economics, time, emotional, and even
organizational costs for both the patients and the treating
institutions. Additionally, some errors may put the patient at
risk when the gonadotropin dosage exceeds the prescribed
amount. The fact that many of the drug administration errors
may be undetected is of special concern as the next cycle

Figure 4. Results of the handling tests – In-Depth Interviews (IDIs).
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dose adjustment will be based on previous cycle response. For
those reasons, an easy to use pen for both health care profes-
sionals and patients is highly recommended to avoid any drug
administration mistakes.

The current testing, however, had some limitations. Firstly,
this was a simulated scenario, during which no actual injec-
tions were given to patients which might had influenced the
attitude of participants toward the injection process. Secondly,
during the simulation of the different scenarios by the patient,
the nurse only remained with the patient for the first scenario,
leaving the patient alone with the moderator, who remained
in the role of a non-participant/non-interventional observer in
order not to influence the patient, for all remaining scenarios.
In real life, the patient would always have the ability to call a
nurse or experienced person, to answer any queries she had
on the correct steps to carry out the injection. One final
limitation to this testing was the sample size. Although the
sample size used was aligned with the guidelines for such
usability testing, a larger sample size within each country
would have potentially given a wider overview of the user
experience and allowed any intra-patient or intra-nurse varia-
bility to be further assessed.

The results of this testing showed that the current patient
instructions had some sections which could be slightly con-
fusing for the patients. Given the effect the burden of the
disease can have on a successful treatment [17], a decision
was taken to make minor improvements to the patient leaf-
lets, in order to simplify some of the instructions for the
patients. Some examples of these minor improvements were
to include a labeled diagram of all the pen parts, to enable the
patient to better understand the instructions such as ‘push the
dosage knob in until the activation bar with the small arrow
disappears.’ With the diagram the parts of the pen corre-
sponding to the ‘dosage knob’ and ‘activation bar’ are clearly
identified for the patient. Another example of an improvement
which was made was with regard to how the needle should be
placed into the skin to make the injection. The previous ver-
sion instructed the patient to ‘insert the injection needle
completely at a 45–90º angle using a dart-like motion,’ this
has been amended to say, ‘hold the pen at approximately a
right angle and insert the needle completely in a steady
movement.’ With these minor improvements, it is hoped that
the utilization of the pen will be even easier for the patient,
allowing them to go through their fertility treatment journey
in a less stressful way, and to utilize the pen in the correct
manner from the outset of treatment.

Overall, this testing showed that the pen is easy to learn,
use, teach, change dose, and easy to adapt in diverse possible
scenarios that a patient could encounter in standard clinical
practice.

5. Conclusion

This study met its primary objective, which was to evaluate
the impact of human factors on the use of the Bemfola pen
injector with special focus on the convenience, safety, and
ease of use (especially the adaptation of the dosage). Results
showed that there was no significant risk of any critical/major
errors occurring in any of the tests, by either nurses or

patients, which could have in turn resulted in an incorrect
injection process. Both patients and nurses rated highly the
ease of use, ease of teaching, and easiness continuing with the
same dose or of changing dose in diverse scenarios, which
could occur during standard clinical practice. In addition, both
patients and nurses would have felt very confident in using
the pen alone at home.
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