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Letters to medical devices: a case study on the medical device user requirements
of adolescents with type 1 diabetes
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ABSTRACT
Adolescents and young adults with type 1 diabetes are required to use a variety of persuasive
medical technologies to manage their health. However, adolescents’ experiences with and
preferences regarding these technologies, and the implications these have on self-management
are not broadly recognised. In this case study of a novel method nine adolescents and young
adults wrote love letters or break-up letters to one of their medical devices. Four categories of
user requirements were constructed from a grounded theory analysis of the letters and follow-
up interviews: acquiring and changing medical devices, requiring convenience and practicality
for everyday contexts, collecting and using data, and corresponding with preferences and values.
Young people are often excluded from research and development regarding medical devices,
yet this method was successful in identifying emotional information and requirements to inform
the design of medical devices.
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1. Introduction

When a person is diagnosed with type 1 diabetes they are
immediately required to undergo an extensive array of
behaviour changes. In essence, the person has to manu-
ally take on the role that their pancreas would otherwise
perform. This range of required behaviours, referred to
as self-management, is intensive. On a daily basis
young people with type 1 diabetes are required to per-
form numerous blood glucose tests, monitor and plan
their diet and exercise, and calculate and invasively
self-administer insulin doses (Strawhacker 2001).
When carried out as recommended by health pro-
fessionals, this intensive treatment regimen delays the
onset and reduces the progression of diabetes compli-
cations such as diabetic retinopathy (eye damage) and
nephropathy (kidney damage) (DCCT Research Group
1994).

Many of these self-management tasks require the use
of analogue and digital medical technologies. For
instance, a lancet to prick the skin of a finger and draw
blood, a blood glucose meter to analyse the glucose levels
in a blood sample, a syringe, insulin pen or insulin pump
to pierce the skin and deliver insulin, and a logbook or
mobile app to track all of these measurements, dosages
and behaviours. These technologies are situated within
a behaviour change regimen, with behaviours spanning
many of Fogg’s behaviour types, with some individuals

learning new behaviours, others striving to increase the
frequency of self-care behaviours, and others maintain-
ing behaviours (Fogg and Hreha 2010).

Some of these medical technologies are deliberately
designed with persuasive strategies. For instance, a con-
tinuous glucose meter will alarm when blood glucose
levels are too high or too low, reminding the wearer to
eat to raise their blood glucose level, or administer insu-
lin to lower their blood glucose level. Additionally, a
blood glucose pen may be equipped with a screen dis-
playing time since the last injection, ensuring the adoles-
cent does not accidentally deliver their intended insulin
dose multiple times.

Alternatively, some medical technologies do not
appear to be designed using persuasive strategies. In
fact, they may act as inhibitors of desired behaviours.
For instance, the obvious clinical appearance and
exposed needles in medical equipment can prompt
unwelcome comments from peers and inhibit self-care
behaviours during school hours. Understandably,
engagement among adolescents with diabetes is low,
with nearly two-thirds of adolescents failing to meet tar-
gets for glycaemic control; a concern for long-term
health outcomes (DCCT Research Group 1994;
Cameron 2006; Hilliard et al. 2013).

Diabetes management takes place alongside typical
characteristics of adolescence such as biological,
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cognitive, social and emotional development within a
changing context of family, peers, and school environ-
ment (Warner and Hauser 2009). This normative devel-
opment results in adolescents valuing social norms and
other people’s perceptions of them, having difficulty
anticipating the consequences of their behaviours, hav-
ing feelings of invincibility, and taking risks (Elkind
1998; Millstein and Halpern-Felsher 2002; Irwin and
Charles 2003). Consequently, adolescents’ barriers to
self-managing type 1 diabetes include fears of negative
reactions from peers, pressure to fit in socially, develop-
ing independence, school issues and affective disorders
(Wysocki and Greco 2006; Borus and Laffel 2010;
Croom et al. 2010;Pyatak, Florindez, and Weigensberg
2013). While it is clear these characteristics of adoles-
cence can impact diabetes management, there has been
little research into how characteristics of medical devices
could currently affect self-management, and how they
could be designed persuasively to facilitate self-manage-
ment practices.

These medical technologies occupy a space bridging
clinical and consumer products and services. While
devices must be clinically effective, they must also meet
users’ needs, so that they will be willing and able to use
and purchase equipment. Designers of medical devices
ought to consider users’ contexts, motivations and pre-
ferences (Tatara 2009). If adolescents’ priorities are in
conflict with the required treatment regimen, their
engagement may be affected and they can become disen-
gaged from effective self-management (Suris, Michaud,
and Viner 2004). As such, it is pertinent to explore the
current effects of these medical technologies on self-
management, and whether persuasive strategies can be
introduced more deliberately. Clinical efficacy needs to
be paired with effective use: ‘The most carefully designed
and prescribed technology is of no value if the intended
user leaves it in the closet’ (Polgar 2010, 22).

Previous research has described psychosocial barriers
to insulin pumps and blood glucose meters, and explored
adolescents’ medical device compatibility and expec-
tations (Carroll, Downs, and Marrero 2007; Seereiner
et al. 2010; McCarthy, Rodríguez Ramírez, and Robinson
2016). However, there is very little research documented
in this area from a design perspective. Designers need to
better understand how to elicit adolescents’ experiences
and user requirements in a manner that informs the
design of persuasive medical technologies.

1.1. Cultural probes and letter writing

Although adolescents have specific requirements of
medical devices, their preferences can go unrecognised
by researchers, with adolescents often using technology

designed for children or for adults, resulting in decreased
engagement and poorer health outcomes (Carter 2009;
Lang et al. 2013). Ethical restrictions around research
practices with this group are viewed as a barrier
(Money et al. 2011), and commonly proxies such as
parents, clinicians, healthy adolescents and device
designers are used in the development and validation
of new medical technologies (Lang et al. 2012). Involving
young people in the design of interactive technologies is
an import requirement for patient-centred design (van
der Velden and Culén 2013). Medical technology
designed for adolescents’ unfulfilled needs may also be
attractive to both children and adults.

Previous studies have developed and employed user
requirements to inform the design of medical and assis-
tive technologies for a range of users with various health
conditions (Milewski and Parra 2010; Owen, Buchanan,
and Thimbleby 2012). The four-layer Needs and Aspira-
tions of Design (NADI) model builds on this approach.
The model classifies insights at four levels: solutions –
the products people want, scenarios – the interactions
people want, goals – why people want these interactions,
and themes – the values that drive people’s goals (van der
Bijl-Brouwer 2016). The deeper levels such as themes
and goals are helpful for reframing design problems
and opening up the solution space, while scenarios and
solutions are helpful for incremental innovation and
refining solutions (van der Bijl Brouwer and Dorst 2014).

This case study forms part of a larger body of
research, where methods such as semi-structured inter-
views, card-sorting, cultural probes and design work-
shops were used to elicit adolescents’ self-management
experiences and user requirements (McCarthy 2018).
This article focuses on one of the cultural probes
deployed. Cultural probes were chosen to investigate
both current and desired self-management experiences
and user requirements of medical technologies. They
were chosen over traditional observation methods that
may have intensified embarrassment and stigma, causing
distress. Probes rely on self-documentation, with partici-
pants taking an active role in data collection. They are
characterised by being exploratory and focusing on the
participant’s personal context and perceptions (Mattel-
mäki 2006). Probes often consist of activities to be com-
pleted using resources such as maps, diaries, disposable
cameras, and worksheets, and can represent a partici-
pant’s personal narrative of their illness (Burrows,
Mitchell, and Nicolle 2015; Mawson et al. 2014; Melles
and Freudenthal 2017; Rich, Lamola, Gordon, and Chal-
fen 2000).

Probes are commonly used for: design inspiration, col-
lecting information, facilitating design and research par-
ticipation, and facilitating dialogue (Mattelmäki 2006).
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In this research, probes were used to contribute to infor-
mation, participation, and dialogue. Alternately to the
original probes approach, probes that seek to develop
empathy with participants are commonly followed by
interviews, allowing the researcher to check and further
their interpretation of data with the individual who cre-
ated it (Boehner, Vertesi, Sengers, and Dourish 2007;
Gaver, Dunne, and Pacenti 1999; Gaver and Dunne
1999; Mattelmäki 2006). This participant involvement is
akin to a participatory design approach, though analysis
of the materials ultimately lies with the researcher
(Mattelmäki 2006).

Cultural probes have previously been used to scope
understand how to ethically and effectively develop per-
suasive technologies (Davis 2012). They have also been
used in existing research with children and adolescents
with type 1 diabetes. These studies demonstrate probes
to be an effective way of collecting health data in private
settings, though they also make clear that adolescents do
not always provide emotional information unless specifi-
cally prompted (Hassling et al. 2005; Tsvyatkova and
Storni 2014). People’s emotional connections with tech-
nologies are important for designers to investigate as
they impact perceptions of usability and functionality
(Norman 2004). As such, rather than using a more com-
monly deployed probe such as a diary study, we adapted
a letter-writing method to prompt information about
emotions and relationships with technology.

This approach was adapted from a Smart Design
group workshop method where participants wrote a
break-up letter to a consumer product or service, then
read it aloud to a group (Smart Design 2010). Variations
of this method have been developed in recent years.
These approaches are informed by the emotional nature
of a love or break-up letter or conversation and seek to
understand the relationships people have with products
and services. In one variation of the method love and
break-up letters were written to a library space as part
of a cultural probes approach and followed by an inter-
view (Marshall and Priestner 2016), and in another
study participants were given one minute to select a tech-
nology they no longer used and prepare to liken it to a
person they had broken up with (Gerber 2011). They
communicated their feelings directly to a video camera
as if it were the technology. Some participants completed
this activity in isolation, whereas others had an audience
and viewed other participants’ videos.

These methodological approaches vary based on the
type of product, service, or location selected, whether
participants create or present their work in isolation or
with researchers or an audience, how much time partici-
pants are given to prepare, and whether the activity is fol-
lowed by an interview. Types of information elicited in

these studies included reasons for initial use of technol-
ogy, moments of change and the reasons behind these,
and emotional content about features and relationships.

The aim of this case study was to trial a method of
writing love letters and break-up letters to medical
devices. We aimed to uncover adolescents’ wide-ranging
self-management experiences and psychosocial user
requirements of medical technologies for the self-man-
agement of type 1 diabetes, particularly seeking to facili-
tate participants’ emotional descriptions of their
relationships with medical technology. By understanding
adolescents’ experiences and requirements, persuasive
strategies may be able to be applied to medical technol-
ogies in more tailored and appropriate ways.

2. Love letter, break-up letter method

This case study comprised nine participants aged 13–24
years who had been diagnosed with type 1 diabetes for
between 6 months to 15 years. Three participants were
male and six were female. They were each given a cul-
tural probes pack to complete at home over the course
of two weeks containing instructions, activity cards,
stationery, and an envelope for returning the activities
once completed (Figure 1). Some participants kept the
probes for a longer duration.

While this paper focuses only on the letter writing
activity, participants were asked to complete five other
probes: drawing a metaphor for diabetes management,
describing ideal management, photographing a day in
their life, photographing diabetes equipment and para-
phernalia, and identifying the best and worst features
of current medical devices (McCarthy 2018). The activity
card for the letter-writing activity is pictured below
(Figure 2).

Participants were requested to write either a love letter
or a break-up letter to diabetes technology. The instruc-
tions read:

Figure 1. Cultural probes kit supplied to participants.
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Ever had a medical device for diabetes that you love, or
maybe one you hate? Your task is to choose the medical
item that you feel the most strongly about and write it a
love letter or break-up letter. You could choose a medi-
cal device or any other piece of medical equipment (e.g.
Accessory or phone app). You could choose a device you
currently use, something you used to use, or something
you would like to use one day. Tell the story of how you
came to use it, explain why you love it, why you hate it,
your expectations, what went wrong…

This activity was to be completed in the participant’s
own time and setting and mailed back to the researchers
when completed. While nine participants completed the
activity, one participant completed other probes but not
this activity, describing it as ‘too awkward’. A further
seven adolescents were also sent cultural probes packs
after agreeing to take part in the research but did not
complete any activities and gave no explanation for
their choice.

Participants self-selected a device to write a letter to,
as previous research points towards the existence of ado-
lescent user requirements that can be generalised across
devices and medical conditions (Lang 2012). This
aligned with the study’s aim to find broad adolescent
user requirements, and rich description of emotional
experiences that other cultural probes methods can
struggle to achieve (Hassling et al. 2005).

The letter-writing cultural probe was intended as a
prompt for further discussion and was followed up
with an interview to uncover further information and
assess whether our comprehension and interpretation
of the data aligned with the participants’ interpretations
(Thoring, Luippold, andMueller 2013). Two participants
chose to complete some of the activities during the fol-
low-up interview rather than independently beforehand,
and one participant had a parent present during the
interview. The letters and interviews were analysed
together using a constructivist approach to grounded

theory (Charmaz 2006). This included stages of open
coding, focused coding, memo writing and theory con-
struction and has previously been outlined in full detail
(McCarthy 2018).

3. Findings

3.1. Letters to medical devices

Ten letters were written by the nine participants, with
one participant writing both a love letter and a break-
up letter. Four break-up letters were written to blood glu-
cose meters and one to a syringe holder. Two love letters
were written to insulin pumps, one to a glucose monitor-
ing system, one to a logbook, and one to an insulin pen.
During the interviews some participants talked about
multiple devices, introducing further comparison. Four
letters are included in full below.

Dear, my very problematic CareSensTM N.

Though you are a very permanent fixture in my life –
often meeting four to six times a day, I wish I could
let you go. Even though you are the cheapest way of
monitoring my blood glucose we are only together
because the government decided you were the best
option. I don’t ask much from you – just correct read-
ings and that you stop deciding to pack it in if you get
too hot or cold. Your predecessor was reliable, sleek
and always functional, but alas you do not give me the
same courtesy. You make me second guess myself and
my health which I don’t appreciate. Having an ongoing
medical condition is hard enough without faulty devices
and constant questions marks. Sort it out and then we
can talk. You’re a bit outdated.

P.S. If only you were like the devices that didn’t require
pricks.

Dear CareSens blood sugar meter,

You are like an uncle that no one particularly likes in the
family; sometimes you are fine, but other times you just
infuriate me!

Your inaccuracy is the worst thing! Often I retest to find
a completely different number – which after already
treating, can at times be dangerous.

Also, you must always wash your hands first before test-
ing, but this can be so hard to do when you are out and
about.

I just wish I could trust you and rely on you to be there
for me, but instead I often feel as though I am second
guessing you.

I realise that you are so much cheaper than other brands,
but what about the future cost of complications that
result from inaccurate results? I hope that you can
improve and step up to the mark. It scares me with

Figure 2. Activity card for letter-writing method.
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how wrong you can be. I need you to be in my corner =
so please back me up!

Yours sincerely,

[Name]

Dear insulin pump,

I love that you came into my life! You give me flexibility,
confidence and happiness. Before you I did not realise
how much I felt weighed down & suffocated by the
weight of type one diabetes. I love you because you
enabled me to experience in many areas of my life. I
felt the freedom and confidence to travel, to eat when
and what I want, to play, run and jump. To step forward
in life with greater independence. Although some days
are frustrating and you seem to endlessly test my
patience, overall I love what you have brought into my
life. Whilst having type one diabetes is no ‘walk in the
park’, (and I would love a cure) I appreciate your pres-
ence in my life. I love how you tell me how much insulin
I have onboard, can match my food to bolus and are dis-
creet. I like no longer being restricted by 24 h insulin,
and can instantly drop or raise my basal rates. I am
more confident to try new things, to be more active,
and I love the support you offer me when I am unwell.
Thanks pump, here’s to a long and healthy future!
(Unless a cure comes along!)

Love [Name] x

Rocket – syringe holder to inject insulin

You came into my life at such a low point and I counted
on you for support. I relied on you to stay healthy and
happy, where most days you did the complete opposite.
I started using you when I was first diagnosed, to ease
the pain when giving my injections. At first I was
relieved, as I didn’t have to physically inject myself, I
could simply push a button. Little did I know the
noise of that button would continue to cause me grief,
even up until today. Every meal time I felt terrified at
the thought of it, blasting my headphones to my favour-
ite songs through my walkman just to avoid that noise.
The pain wasn’t any easier, as you hurt me over and over
with the bounce back spring that gave me the darkest
bruises I’ve had from injecting. I’m glad I only had
you in my life for a short period of time. Even looking
at you a few years back brought tears to my eyes with
the horrible memories flooding back.

3.2. User requirements of medical devices

Four categories of user requirements were constructed in
a combined grounded theory analysis of the letters and
interviews: acquiring and changing medical devices,
requiring convenience and practicality for everyday con-
texts, collecting and using data, and corresponding with
preferences and values. The analysis covers both partici-
pants’ prior experiences with medical devices and desires
for how medical devices could be improved.

3.3. Acquiring and changing medical devices

Adolescents desired access to affordable medical technol-
ogies that were reliable. They were frustrated by a lack of
access to desirable devices, such as the Freestyle Libre,
that they admired for its speed and fewer finger pricks.
‘I don’t have the Freestyle Libre but I would really like
to get one. It’s so easy to scan and get your level without
having to prick your finger. My friend has one and she
can get her level before I even put the test strip in my
meter.’ Following a change to Government subsidies,1

many participants felt frustrated using a meter they felt
was less accurate and reliable. Although other meters
were available, they were unaffordable. This change in
technologies felt forced upon them.

We used to have a different machine but it always
worked, readings were good, always worked when hot
and cold, wasn’t temperamental. But then the Govern-
ment was like we’ll swap to this one because it’s cheaper.
You can still get the other one but it’s insane, it costs like
$50 for a thing of strips that would last you a week…
That’s a quarter of my rent. It’s a constant grievance.

One participant, whose blood glucose meter was broken
when a vehicle reversed over it, described another form
of forced change. Her meter was replaced with a different
model that she did not like.

In other instances, participants stopped using a medi-
cal device of their own accord. Reasons included moving
to an insulin pen that could measure half units, and the
insulin pump being described as an easier solution, mini-
mising injections and being conceived of as a present.
One participant described painful and noisy usage of a
‘rocket’ device intended to make injections easier after
diagnosis, hiding the needle from view and injecting
with the push of a button.

I didn’t really like anything about it. It was quite horri-
ble, just big and clunky. I hated the noise, it had a bit of a
spring back when you chucked the needle in… I
couldn’t bring myself to actually inject myself, just phys-
ically push the needle in, so I mean it was good, don’t get
me wrong… I just cringe from it still.

This example demonstrates the significance of consider-
ing the multi-sensory experience of using medical
devices.

New devices could also help or hinder independence.
For one adolescent, somewhat contrarily to previous
research, his insulin pump temporarily reduced his inde-
pendence as he had to learn how to use the new device
and was reliant on parents for site changes. Yet, like
others, the catalyst to do his own site changes happened
at a diabetes camp.

While one participant wrote about her reluctance at
the permanence of a medical device in her life, ‘Though
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you are a very permanent fixture in my life – often meet-
ing four to six times a day, I wish I could let you go’,
another described her wish for a device to have a contin-
ued presence in her life if necessary ‘Here’s to a long and
healthy future!’ (Unless a cure comes along!).

3.4. Requiring convenience and practicality for
everyday contexts

Adolescents discussed their functional demands of medi-
cal technologies within specific contexts, their prefer-
ences, and the inconvenience of carrying medical
equipment. The functions available on medical devices
affected how they were used in everyday contexts. For
instance, while a blood glucose meter that did not
make any beeping noises or have a light was discreet, it
was also challenging to use at night, or when sleeping
in a shared room. ‘It was real flat and really fancy, but
I think that they went too far and forgot the basic things.’
Convenience was important, with one lancing device
described positively because it required only a one-but-
ton push to deploy. Helpful features of insulin pumps
included showing how much insulin remained in the
pump, calculating an insulin bolus to match food, and
sites that worked for a week despite health professionals
recommending they were changed every three days.
Helpful features of insulin pens included cartridges
that lasted 3–4 weeks, dosing half units, and showing
last dosage and time since last injection.

There were mixed feelings about insulin pens versus
insulin pumps. Pens do not require constant, invasive
attachment, but must be carried and take time to use.
Insulin pumps do not require multiple needle insertions
and are easy to use in many situations (e.g. in a moving
vehicle), but require backup equipment to be carried.

Participants described the inconvenience of carrying
medical devices and consumables with them. Insulin
pumps and blood glucose meters were described as
‘chunky’ and ‘uncomfortable’. While there was a desire
for these devices to be smaller or more streamlined, the
screen size needed to be legible. Adolescents stored
devices in pockets, small bags or their bra, and could for-
get items if regularly switching bags.

One participant described how she does not always
take her medical equipment with her. She was aware
that there may be emergency situations where she
would need the devices but had coincidentally been
‘fine’ in the past, happening to have her equipment
when an earthquake struck, and she could not easily
return to her home 50 km away. This behaviour typifies
adolescents’ propensity for risk-taking, one of the many
features of normative adolescent development that inter-
acts with managing a long-term condition (Warner and

Hauser 2009). It reflects adolescent prioritising of short-
term benefits over possible consequences with a low-like-
lihood. Fear of medical devices breaking also arose, with
one participant using disposable insulin pens rather than
reusable ones while travelling, reasoning that she would
have a stockpile of pens if one broke.

3.5. Collecting and using data

Participants discussed the accuracy of data and needing
to trust medical devices, a desire for meaningful infor-
mation, and sharing data with other people. The poor
reliability and accuracy of blood glucose meters was
described as a major frustration.

The amount of inaccurate numbers you’ve had makes
you second guess every single number, and so that really
does play on your mind and you end up being a little bit
more conservative with your corrections or your actions
so then you run the risk of still being too high or too low.

She elaborated: ‘It scares me with how wrong you can be.’
Participants’ confidence in the meter eroded over time
and led them to second-guess both the accuracy of the
device and their own bodily feelings, making decision-
making difficult.

When faced with a reading that did not match the way
she felt, one participant would use a spare meter then cal-
culate insulin dosage based on which reading best rep-
resented how she currently felt. Consecutive
measurements could differ by up to 18 mmol/L, which
is clinically significant (Craig et al. 2011). While adoles-
cents often did not wash their hands with soap and water
before use as instructed, this could be challenging based
on context, such as needing to use the device while work-
ing on a farm or while cycling, and other meters were
compatible with hand sanitisers, which was more
convenient.

The old Optium meters were fine. I used to use hand
sanitiser all the time, but with this one you can’t… I
live on a farm when I go home. So if you’re out all
day on the bike or on the farm where’s your soap and
water? I think it’s stupid, you know we don’t live in
these perfect worlds where you have a bathroom nearby
all the time.

Insulin pumps could also be unreliable, as insulin
delivery lapsed if the insulin or battery ran out, although
the pump alerted in advance. One participant found the
correction calculation on his pump was inaccurate and
resultantly he had to compute this calculation manually.
In contrast, some adolescents did not experience
reliability issues with their devices and trusted them.

Adolescents described a desire for data to be trans-
formed into meaningful information. One wanted a
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glucose monitoring system that would regularly collect
and visualise her blood glucose levels. Seeing trends
would help her understand how her blood glucose levels
fluctuate overnight. Another participant felt features of
her blood glucose meter, such as arrows for high and
low levels, may be more helpful to people recently diag-
nosed with diabetes who did not have an insulin pump.
This illustrates the importance of not only supplying
data, but also transforming it into meaningful infor-
mation. Others were pleased that their insulin pens
and logbooks allowed them to check when they last
injected.

Participants also discussed sharing blood glucose
monitoring data with parents and health professionals.
One participant thought a non-invasive blood glucose
monitor would allow her parents to check her levels at
night if concerned. While another participant wanted
to gain insights by sharing a log of her blood glucose
data with a health professional, frustratingly, her blood
glucose meter stopped providing data for a day because
it was not within the required functioning temperature
range. This participant attempted to warm the meter
by putting it under her blanket and on her cat. While
she was reasonably confident that she could tell without
the blood glucose meter whether she was within the tar-
get range, she was also frustrated there was an entire day
of her log data missing, and how the health professional
would react to this missing data. ‘She’ll probably tell me
off but it’s not my fault. I actually put a little disclaimer in
my spreadsheet like ‘um, did intend to do it this day,
didn’t actually work, sorry.’

3.6. Corresponding with preferences and values

This category outlines two aspects: adolescents’ thoughts
about attention garnered by medical devices, and the
level of fit between individuals and their medical devices.
As medical devices for type 1 diabetes are used in many
contexts, their appearances and discreetness were
described as important factors. One participant valued
her blood glucose meter not making any noise and draw-
ing attention in particular contexts, while another
described how her insulin pump was more discreet to
use in public than injecting insulin using a pen. Partici-
pants voiced a preference for their medical devices to
appear visually more like sleek, slim consumer devices.
A participant described the challenge of finding medical
technology that suited her aesthetic preferences when
moving into young adulthood ‘I feel it’s hard the older
you get to find things that don’t look like they were
made for children… it doesn’t necessarily have to be dis-
creet but as long as it just kind of blends in with every-
thing else.’

Disposable insulin pens and blood glucose meters and
lancets were criticised as feeling ‘cheap’ due to materials,
screens, and faulty functions. Participants desired func-
tionality and aesthetics in tandem. In addition to aes-
thetic preferences, it was important for medical devices
to correspond with people’s broader values. For instance,
one participant described wanting to replace her disposa-
ble insulin pen with a reusable one to be more environ-
mentally sustainable, and spoke about how issues around
waste and recycling were often raised by her flatmate.
While this participant previously preferred to have dis-
posable insulin pens for travelling, her priorities and cor-
responding device preference had now changed.

When a medical technology is well-matched to a
user’s needs, it can facilitate positive feelings and life
experiences. Writing about her insulin pump, one par-
ticipant wrote, ‘You give me flexibility, confidence and
happiness… I love you because you enabled me to
experience in many areas of my life.’ Accordingly, this
participant saw her device as not only administering
insulin, but also allowing her the freedom to live her
life unhampered by diabetes.

4. Discussion

This case study explored a letter-writing technique to
investigate young people’s experiences with and require-
ments for medical devices to self-manage type 1 diabetes.
As outlined above, this approach resulted in letters that
communicated adolescents’ experiences, expectations,
desires, moments of change, and their emotional
responses to technologies. These letters were also effec-
tive as prompts for further discussion in a follow-up
interview.

The combination of writing love letters or break-up
letters and a follow-up interview revealed information
about adolescents’ and young adults’ experiences with
medical devices and their expectations for these devices
to function allowing them to effectively self-manage
their long-term condition. The information gathered
ranged from very specific (e.g. button noises) to broader
feelings (e.g. confidence). The letter writing alone
resulted in insights at all four levels of the NADI
model (van der Bijl-Brouwer 2016). For blood glucose
monitoring, a solution was a meter that did not require
finger pricks, a scenario was the ability to function
reliably at a range of temperatures, an important goal
was to give users confidence to make diabetes-related
decisions, and a broad theme was managing blood glu-
cose effectively. As discussed previously, themes and
goals, are helpful for reframing design problems and
opening up the solution space, while scenarios and sol-
utions are helpful for incremental innovation and
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refining solutions (van der Bijl Brouwer and Dorst 2014).
We suggest that having participants write letters to a
range of medical devices also contributed to the develop-
ment of themes and goals, whereas for research focuse-
dinvestigating on incremental innovation, a single
device may be preferable.

While the method used in this study successfully eli-
cited required information, the number of participants
was small, necessitating the need to conduct further
research to check the effectiveness of the method across
a larger population and whether the resulting require-
ments and experiences can be generalised. Although
nine participants completed the letter-writing activity,
one participant objected to the method, and another
seven participants in the wider research project com-
pleted no cultural probes. As such, the number of
research activities and the time at which they are deliv-
ered must be carefully considered to balance the retrieval
of information with participants’ availability.

While eight participants wrote letters in their own
time and privacy, one participant chose to write the letter
during the follow-up interview. This letter was written in
bullet-points as she spoke with the researcher, explaining
what she was writing. This variation better suited the
participant who had struggled to make time to complete
the cultural probes at home, but who wanted to partici-
pate in the research. Some participants described the
activities as fun, and one asked that some of his activities
be returned to him, as he was proud of what he had
produced.

In one case, while the majority of the letter was ben-
eficial for the research, in select instances the participant
favoured the medium of the letter more than the accu-
racy of the content. He wrote to his insulin pen, ‘Your
curves are magnificent, they make me wish I had a
high blood glucose level constantly so I could always
be with you.’ In this instance, it was important to
gauge in the follow-up interview the extent to which
the statements made were accurate. In the study by Ger-
ber (2011), participants were given limited time to devise
video-recorded letters to technology. The researchers
argued that giving participants a longer period of time
may lead to them creating well-written but less accurate
letters. This one instance supports this statement, though
the other participants did not appear to struggle balan-
cing true statements with the medium of a letter. Expec-
tations around the desire for accurate information must
be communicated to participants to ensure the resulting
letters are beneficial for the research.

There was initially a concern by the researchers that
writing a break-up letter to a device that participants
were required to use could be distressing. To alleviate
this, participants were free to choose whether to write

a love letter or a break-up letter to a device of their
choice. During the follow-up interview some participants
reported enjoying the activity and finding it cathartic.

This case study outlined an approach to uncovering
experiences and user requirements. In this instance, par-
ticipants were people with significant prior experience
with the devices. It appears that while some medical
technologies are designed with persuasive strategies to
facilitate self-management behaviours, aspects of others
may even inhibit desired behaviours. As such, uncover-
ing insights using this approach may allow device
designers to eventually select and implement appropriate
persuasive strategies to encourage self-management
behaviours and to identify and eliminate factors that
inhibit these behaviours. Further, the approach may
aid in forming an understanding of people’s expectations
of medical devices, which can currently be misaligned
with their reality (McCarthy 2016).

5. Conclusion

This paper trialled love and break-up letter writing to
explore adolescents’ medical device experiences and
user requirements. Four user requirements were con-
structed: acquiring and changing medical devices,
requiring convenience and practicality for everyday con-
texts, collecting and using data, and corresponding with
preferences and values. The research suggests that ado-
lescents do have strong emotional feelings about their
medical technologies, and that these can be elicited
through letter writing. This approach has potential for
uncovering rich, qualitative information that may be of
use to designers. While this case study focused only on
a small group of participants using medical devices,
further research should be conducted to assess the merits
of this approach in wider research contexts.

Note

1. Pharmac, the New Zealand Government drug purchas-
ing and funding agency who choose which medical
devices and consumables are subsidised moved to a
single supplier arrangement for blood glucose monitors
and test strips in 2013.
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