
26 INTERNATIONAL BIOPHARMACEUTICAL INDUSTRY  Spring 2022 Volume 5 Issue 1

Pre-Clinical & Clinical Research

Human Factors Studies: Testing a Platform Device 
During the Pandemic

A Critical Step in Device Development
Human factors studies are imperative for identifying and 
mitigating any risks posed by drug delivery devices while in 
use by the intended users. Devices that are as comfortable to 
hold and use, and as intuitive as possible for the user, are also 
more likely to encourage patient adherence to their treatment 
regimen. Human factors guidance recommends that testing is 
performed with intended users, highlighting the importance 
of having test participants that reflect the real end-users of a 
device and the therapy it contains. When dealing with platform 
devices this can encompass a range of patients with a variety of 
conditions and potential physical and cognitive limitations, so 
studies need to include representation from all these different 
groups. This inevitably increases the number and variety of 
participants needed for a study. This is even more challenging 
in the context of a pandemic. Lockdown measures and social 
distancing guidelines which were initially introduced in March 
2020 threatened the timely completion of medical devices 
already in development. However, we were able to adapt the 
usual approach to complete their human factors studies and 
ensure that products progressed through development without 
compromising on this critical step. 

When creating drug delivery devices that are designed 
as a platform for use with multiple drugs, the approach 
to human factors studies becomes even more important. 
Since the specific user group is not yet defined any study 
must be designed to accommodate the needs of a broad 
range of both users and therapy areas. As an experienced 
manufacturer of platform devices, Owen Mumford 
Pharmaceutical Services has developed an inclusive 
sampling strategy that serves as a useful framework that 
can be deployed each time human factors studies are 
needed to support device design and development. The 
COVID-19 pandemic introduced a new challenge to the 
testing process, as infection control practices needed to be 
factored into the study design and execution. The following 
article outlines a user evaluation strategy for platform 
devices and explains how we carried out a successful human 
factors study under pandemic restrictions. 

Creating an Inclusive Study Sample
In the absence of a specific target patient group, an inclusive 
sampling strategy is needed for platform products, where device 
safety, effectiveness and risk management is assessed and 
tested across a larger range of potential users. Study samples 
must be carefully selected to cover a good range of prospective 
users. Product engineers can then make informed decisions 
about the design changes required to create the final device 
and assure pharmaceutical business partners that any issues 
around usability have been revealed and addressed during 
development. Prospective customers will seek confirmation that 
their intended user has been thoroughly examined throughout 
the design process and any iterative user testing.

First, human factors specialists must decide on an optimum 
sample size for demonstrating a thorough examination of the 
device in all its use environments. Wide representation is 
crucial early on to allow identification of use issues and relevant 
mitigations before device development has progressed too far 
in the design process . At the early stages of development, it 
is recommended to use 5 to 8 participants for each different 
group in usability tests.1 The number of different user groups 
for a platform device is likely to be higher than other devices 
intended for a single therapy since there is, by design, a broader 
range of potential users. 

After testing five subjects in a given category any major 
usability issues should have been identified, and the amount 
of additional information starts to lessen if more subjects are 
added. In fact, one study showed that doubling the sample size 
from five to ten subjects only increased the mean percentage of 
usability problems identified from 85.6% to 94.7% (see Table 
1).2 In the later stages of development, US and UK regulators 
recommend between fifteen and twenty participants per user 
group are used for validation testing. This sample size can help 
to account for differences within the user group.

Once the number of users is confirmed the next step is to 
determine how many user groups are needed to cover the range 
of user characteristics and needs. We have created a framework 
including seven different user groups (see Table 2) that covers 

PEER REVIEWED

Number of users 
tested

Minimum % usability 
problems found

Mean % of usability 
problems found

Standard 
Deviation

Standard 
Error

5 55 85.6 9.3 0.9

10 82 94.7 3.2 0.3

15 90 97.1 2.1 0.2

20 95 98.4 1.6 0.2

30 97 99.0 1.1 0.1

Table 1 – Percentage of total known usability problems found in 100 analysis samples (rounded to 1 decimal place)
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the range of characteristics which could influence the usability 
of the device for end-users. 

Four of the categories involve people who may use the 
device themselves or aid the patient in using the device, namely 
children, adults, caregivers, and healthcare professionals. The 
three remaining groups focus on users whose impairments 
are likely to impact their capabilities in interacting with the 
device, summarised as perception, cognition and action (PCA). 
For optimal results, it helps to make each use-impairment group 
mutually exclusive, to demonstrate the impact of different 
aspects of the device interface on each user group.

Group Description

Minimum sample size

Small study
(e.g. early stage 

evaluation)

Large study
(e.g. late stage 

evaluation)

1.  Adults Adult aged 18 years plus; no upper age limit 3 7

2.  Juveniles Persons aged between 8 and 17 years 2 7

3.  Caregivers
Lay caregivers who help another person to administer  
their injected medication

2 7

4.  Healthcare Professionals (HCPs)
HCPs who administer injected medication to patients  
(e.g. nurse, pharmacist, GP)

2 7

5.  Perceptual ability
Persons with visual impairment. Plus at least one  
with auditory impairment

2 7

6.  Cognitive ability
Persons with a range of moderate cognitive impairment  
(e.g. ADHD, autism, dyslexia, learning disability)

2 7

7.  Action ability
Persons with a range of physical (upper limb) impairment  
(e.g. RA, Parkinson’s, MS)

2 7

Total 15 49

Table 2 – Human Factors Sampling Strategy

Breaking down the above groups further to include 
characteristics such as gender, ethnicity, and hand dominance 
can also be useful. In the seventh user group of the above table 
for example, people with biomechanical as well as neurological 
impairments could be added. Where difficulties are identified, 
these subcategories can help to identify the root cause of the 
problem. 

The biggest challenges that come with user evaluation 
plans are determining the right number of studies, the most 
appropriate stage of development to carry out the studies, and 
the appropriate level of prototype fidelity. Platform devices 
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encounter greater challenges in these areas due to the fact 
that intended users are not yet defined. Sampling effectively 
is critical to cover all bases and assess the risk to any specific 
user across the range of possible user types. An additional 
option with easy to access participants, such as members of 
the device company, can be used prior to a user evaluation 
sampling plan but using a large number of representative 
participants is recommended as early as possible in the 
development stage. 

A Human Factors Study During the Pandemic
We had conducted a formative study in January 2020 to test 
a platform autoinjector and needed to confirm that changes 
to the design after the study had created a more intuitive and 
patient centric product. In order to run a human factors study 
without compromising the model above we had to make a 
number of changes to the process, to create a safe environment 
for patients and professionals and still generate sufficient data 
to optimise our product for users. 

There were numerous considerations to minimise risk to 
patients while still enabling collection of valid data. The study 
took place in a suburban area with ample parking to encourage 
participants to walk or drive rather than use public transport. 
Before each session could begin, testing rooms had to be 
thoroughly cleaned and ventilated. Prototypes were packed at 
least three days before the study by engineers wearing PPE and 
were sealed until required. As moderators could not hand out 
autoinjectors, each was numbered and placed into colour coded 
sections of a set of trays, so the moderator could easily guide 
participants during the test sequences. Moreover, moderators 
were unable to demonstrate the usage of products as they 
would normally do and instead had to reply on describing the 
necessary instructions to the participant.

 
Collecting participant feedback was another challenge we 

had to overcome. An important part of human factors studies 
is the building of rapport between participants and moderators 
so participants feel they can express any and all views about 
the products. Observers need to be able to see and hear 
first-hand feedback to allow for the most accurate results. Live 
video streaming from production-equivalent cameras allowed 
us to view the autoinjector up close as participants used the 
product, and to get clear immediate reactions. Microsoft Teams 
was used to stream content to Owen Mumford Pharmaceutical 
Services representatives, allowing them to communicate with 
the moderators and interact during the session. Additionally, 
these recordings were made available after the study so that 
they could be viewed and analysed at a later date.

Overall, the modified study was a great success. Participants 
contributed to the positive outcome due to their flexibility and 
willingness to adapt to the unusual conditions. Restrictions and 
changes put in place by the pandemic didn’t seem to impact the 
flow of the study, participant recruitment or how participants 
interacted with the autoinjectors. Even as we seem to be coming 
out of the worst of the pandemic, human factors studies are 
likely to require careful planning, as well as additional risk 
assessment for the study design set up. Thoughtful strategies 
will allow companies to conduct successful in-person studies 
and continue to bring new and innovative drug delivery devices 
to market.


