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Abstract—Objective: To gain further understanding into the needs of Ray-
naud’s phenomenon (RP), patient questionnaires were conducted in England, UK
2017 atan SRUK patient conference and Porto, Portugal 2018 at Central Hospital
Universitario Porto (CHUP). The questions focused on daily activities and expe-
rience. Method: Sixty-four participants answered questions on their daily experi-
ence with RP, specific and general. Analysis grouped results into topics quanti-
fied by number and %. Results: Although many tasks trigger RP episodes, some
are more problematic than others, e.g. peeling vegetables; for many, the pain
(46.9%) is not the worst part, but instead the hinderance in function, inability
(73.4%) especially regarding hands and fingers. Conclusion: A Design Specifi-
cation (DS) criterion for RP patients’ hands is formed through the listed activities.
The key needs identified for RP patients fingers and hands are maintenance of:
Dexterity, Tactility and Comfort whilst cohering to aesthetic needs & wellbeing.

Keywords—Design research, Patient Centred Design (PCD), Raynaud’s phe-
nomenon, wellbeing.

1 Introduction

1.1 Quotidian quality of life and raynaud’s phenomenon

Raynaud’s phenomenon (RP) causes sufferers daily struggle, therefore, has a strong
impact on Quotidian Quality of Life (Q-QoL). By means of Design research methodol-
ogies, this paper assesses RP needs through patient questionnaire evaluation.

RP is denoted by periodic vasospasm in the blood vessels of the extremities (tempo-
rarily restricting blood flow) referred to as episodes or attacks that affects mainly
fingers and toes. RP can be identifiable by episodic colour change, white, blue and red
respectively, and history taken by a Medical Doctor (MD) [1]. RP is classified as either
Primary or Secondary; Primary Raynaud’s phenomenon (PRP) is idiopathic, Secondary
Raynaud’s phenomenon (SRP) is a symptom of an underlying condition [1,2].RP global
prevalence is commonly published as 5-20%[3—5].For a clinical overview on RP,

Herrick presents a thorough review of the state of Raynaud’s phenomenon in medicine
and research 2019 [6]. RP episodes vary in length, time, and severity. SRP patients can
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experience more severe symptoms than PRP patients; symptoms include, but are not
limited to, pain & numbness. RP episodes can be triggered by temperature change
and/or emotional stress. Normal daily activities can trigger episodes, which can cause
a huge impact on daily lives and this leaves a need for help to alleviate the difficul-
ties/impact. A comprehensive understanding of what these struggles are is required for
a tailored solution. Current treatment options are problematic as they tend to involve
systematic adverse effects or have limited beneficial effects, a local approach is seen to
be the optimal basis for a solution [7]. Pauling et al., conducted a multinational study
on patient experience of SRP; Systematic Sclerosis (SSc) RP patients, from a medical
perspective looking at Patient Reported Outcome instruments [8]. Pauling et al.’s study
presents a similar exploration of experience but for a clinical need whilst this study is a
design-led multidisciplinary needs identification study, design-engineering-medicine.
This study aims to develop a Design Specification criteria base to facilitate exploration
and development of local solutions. This paper is presented in 3 parts: Methods, Results
& Discussion. Materials and methods look at the pool of participants involved, de-
mographics, and the study design.

2 Materials and Methods

This study is conducted as research through design; methods include questionnaires,
coding (topics tallied) and analysis. This study holds patients as the most important,
which follows that the appropriate position is Patient Centred Design (PCD) [9, 10].

The sample is composed of 64 patients, aged 19 years old and above, all were pre-
sented with a document explaining the study and signed the informed consent. Ethical
approval was granted by Universidade do Porto for both studies & for Porto by Central
Hospital Universitario Porto (CHUP), Ethics Ref: 2017.187(160-DEFI/152-CES). In
the UK patients were recruited among SRUK participants on a voluntary basis; in Por-
tugal, patients were pre recruited from the Hospital Database, informed and attended
specifically for the purpose of taking part in the study, Table 1, Figures 1 & 2 outline
the demographics.

2.1  Study design

Questionnaires were utilised in this study to gain qualitative insight. Questions were
written open-ended encouraging explanations, elaborations and stories to build a pic-
ture of a complex circumstance, quotidian life with RP. The questionnaires were con-
ducted at 2 locations; first at the 2017 SRUK patient conference day, UK; second rep-
licated in Portuguese as part of a study in Porto, Portugal 2018. Both questionnaire
results are included here to compare and reinforce findings. The questionnaires were
taken in different venues, both geo-location and situationally, described in sections 1.2
& 1.3 to show the collection of participants are not from equivalent pools and to build
the understanding of who participated aside from the demographic information.
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The Design Specification (DS) will be formed though the questionnaire responses.
The DS will form a checklist for a modification of a Product Design Specification
(PDS) assessment [11], a list of requirements to ensure any solution meets the needs.

2.2  SRUK scleroderma & raynaud’s UK charity

Scleroderma & Raynaud’s UK (SRUK) is a UK charity dedicated to these patients.
The charity has a website, social media, contacts for local groups and annual confer-
ences. The conferences are attended by patients, friends and family, presented by MD’s,
researchers and advocates giving talks and available for questions [12]. During the an-
nual conferences, from experience of attending in 2015, *16 and *17, there are market
stalls, various main and breakout sessions and socialization opportunities. During
breaks in activities socializing is encouraged with a very friendly atmosphere.

Audience: Attendance comprises of SRUK members predominately from the UK
and Europe, those who travel further to attend may be motivated to do so, reflecting the
difference in the participation groups between the questionnaires conducted in the UK
and Portugal. The UK questionnaire was taken at the 2017 September 16th SRUK pa-
tient conference day in Crewe, England, UK.

2.3 Clinical environment, Portugal

The questionnaire was translated to Portuguese and conducted within a study in
Porto, Portugal 2018, results were then translated to English for assessment. The Por-
tuguese questionnaires were taken verbally in a research room, where more detailed
responses were potentially achievable. Both results are included together to highlight
the Quality of Life (QoL) impact. Table 1 & Figures 1 & 2 show the differences be-
tween the 2 questionnaires taken regarding: geographic locations, time frame, de-
mographics, affected anatomy and occupations. The questionnaire in Portugal was
taken at Central Hospital Universitario Porto (CHUP), Portugal, March — June 2018.

f
~y
1% = European Climate conditions
| participants can affect RP both
- residences geographically and
(specifically seasonally.
listed 19/36) Crewe, England,
; UK: 2017,
: In the UK September
.- questionnaire
! 1 entry was Porto, Portugal:
. 2 from USA 2018, March — June
v"‘
Or— | Portuguese
| participant
- residences
Porto: 41° North, UK: 50° to 60° North of the equator

Fig. 1. Locations of UK & Portugal participants.
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Table 1. Demographics

Location questionnaire was taken UK Portugal Combined
Participant numbers 36 28 64
Age, mean [SD] 58.9[10.8] 48.6 [16.1] 54.4[14.3]
RP classification n. (%) n. (%) n. (%)

LcSSc 7(19.4) 15 (53.6) 22 (34.4)
SRP dcSSc 10 (27.7) 5(74.9) 15(23.4)
SSc* 10 (27.7) 0(0) 10 (15.6)
Other 8(22.2) 2(7.1) 10 (15.6)
PRP 1(2.7) 6(21.4) 7(10.9)
Sex
Female 25 (69.4) 25(89.3) 50 (78.1)
Male 2 (5.5) 3(10.7) 5(7.8)
Unknown 9 (25) 0 (0) 9(14.1)
Occupation
Retired 17 (47.2) 4(14.3) 21(32.8)
Counsellor/ support worker 4(11.1) 0 4(6.3)
Manager 6 (16.6) 0 6(9.4)
Office 1(2.7) 3(10.7) 4(6.3)
Domestic/ home maker 1(2.7) 6(21.4) 7(10.9)
Academia: [teacher or student] 1(2.7) 6(21.4) 6(9.4)
Factory, shop work, seamstress
butcheiz clealzner ' L@ 725) 8(12.5)
Other: [UK Inc. farmer, taxi driver, au-
thor, medical. Portugal Inc. 5(13.8) 2(7.1) 7 (10.9)
MD/medical]
SSec: systemic sclerosis, 1cSSc: limited cutaneous systemic sclerosis, deSSc: diffuse cutaneous systemic
sclerosis
* SSc condition unlisted

Tongue 1
Nose
Ears

Toes

0 20

Fig. 2. Anatomy affected, UK & Portugal, in %.
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2.4  Questionnaire

The questionnaires are formed into 3 sections: A) Demographic information; age,
conditions, locations, etc. B) Questions about a specific recent attack. C) Questions
about attacks in general/ throughout the years. The questionnaire format was reviewed
and translated for the Portuguese study containing all 3 sections above providing com-
parable answers.

2.5  Data analysis

The analysis of the responses on RP impact are broken into 4 sections, Table 2 -
Activities, Figure 4 - ‘how often do you get attacks?’, Table 3 - ‘what do you do?’, and
Table 4 - ‘what’s the worst part?’. The responses were reviewed and grouped into cen-
tral topics, tallies were taken on matching responses, these were then formed into
themes. Questionnaires were then reviewed, a point/tally given to each theme the re-
sponse fitted, participants were encouraged to give multiple responses. For each section
and subsection quotes were added to bring back the humanity to the data and give de-
tails to the overall picture the study paints of the Q-QoL impact. The aim is to identify
the themes and find the topics that have the highest impact. The questionnaire responses
were analysed and identified by the author, who was also present in both locations. This
study is subjective and unblinded.

3 Results

Demographics: Sixty-four patients participated in 2 locations from a total of 4 coun-
tries. Questionnaires taken in the UK totalled 36; of these participants locations were
listed as: UK 34, Ireland 1 & USA 1. Of the 34 from the UK, 18 listed specific locations
as shown in Figure 1, the remaining 16 are listed as UK. Questionnaires taken in Por-
tugal totalled 28, all from districts in the north of Portugal surrounding and including
Porto, where the questionnaires were conducted, Figure 1. The average (mean) age of
the combined 64 participants is 54.4, 78.1% are listed as female and 73.4% have SSc,
Table 1. The varieties of occupations build pieces towards a picture of the participants
daily lives and give an impression of the participants who took part from each location,
Table 1. Affected anatomy, quotes from Tables 2 & 4 show there are many references
to hands and fingers, Figure 2 shows that every participant listed fingers, whilst in Por-
tugal 28.6% participants listed toes and 3.6% listed tongue, UK participants listed toes,
ears and nose involvement 91.7%. Table 2 & Figure 4 shows what’s triggering RP ep-
isodes and how often this occurs, whilst Tables 3 & 4 look at what people do when they
have an RP episode and what is the worst part of these occurrences. Together these
tables draw out patients’ quotidian experiences. Figures 3, 5 & 6 visualise the main
reported problems of Tables 2, 3 & 4, comparing the combined results of the topics.
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3.1 RP triggers by activities

The ‘Activities’, Table 2 & Figure 3, enquire into locations and specific activities,
UK and Portugal combined list ‘at home’ as the highest trigger location with 73.4%.
Second is ‘Travel’ 68.8% with the subgroup ‘driving and walking’ 43.8% (UK 55.6%,
PT 28.6%). The next highest is home subgroup ‘kitchen’, 59.4% (UK 63.9%, PT
53.6%). Third is ‘other’, 50%, this shows the complexity in the specific problems to
individuals. Fourth ‘A/C (4ir Conditioning), supermarkets’ & shopping 45.3%, fol-
lowed by fifth ‘work’ at 29.7%. These top 5 outline basic requirements for life; to be
able to go to shops & locations with A/C, to prepare food, to work & commute by foot,
public transport or by car. This highlights activities that could be overlooked, walking
outside is a common occurrence, as is driving, yet many find these problematic. This
indicates towards the absolute frustration of facing quotidian activities when struggling
with RP. Further to the topics listed ‘grip/ holding things’ was referred to by 68.8%.

Stress 94% Activities
Farming 12,5%
Exercise 17 2%
Beach & swimmingpools 18.8%
Everything/anything 23.4%
[Home subgroup] Laundry 28,1%

Work / computer use m————— 29,7%
[Travel sub] Driving & walking - 43.8%
A/C & supermarkets me——————————— 45.3%
Other e 50 %
[Home subgroup] kitchen m—————sss—— 59 4%
Travel / outdoors TS 68,8 %

At Home s /3 4%

0 10 20 30 40 50 60 70 80

Fig. 3. Activities & locations that trigger episodes/attacks of RP Triggers.

3.2  Frequency of episodes

Many of the UK and Portugal questionnaire participants experience RP episodes
daily (48.4%), when reviewing the triggers such as kitchen related tasks, this is under-
standable. Similarly, when asked if the effect is all year round or seasonal, the highest
by both locations was all year round (64.1%), Figure 4 is visualised by combined %
response.
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- Quotidian -
Daily | ]
3-6 times weekly EEE——)
Weekly
Monthly .
Other I
- Annual -
Colder months/ winter I —
Seasonal
All year round | ]

mUK mPortugal

Fig. 4. Frequency of episodes by quotidian and annually, UK and Portugal, in %.

3.3  Response to episodes

Both locations list Heat (51.6%) as the top response to episodes, Table 3 & Figure
5. Gloves (50%) come second, however, many added extra comments to say that gloves
don’t help much, or they dislike using them, e.g. “Gets attacks with laundry, dislikes gloves,
feels unable to function...” (Table 3, Gloves, Portugal), “The boss didn’t allow the wearing
of gloves in work, so gloves weren’t worn” (Table 2, work, Portugal) and “... wears thin
gloves, its painful, makes the job difficult.” (Table 4, inability, Portugal). Third is Rubbing,
4" Other, 5™ hands to the body, Figure 5. The majority of these involve specific heat,
be that from using core body heat, hot drinks, layers of clothing and/or gloves. Fewer
comments were given in response to Table 3 than Table 2.

(')
Hot drinks mmmm 4.7% what do you do?

In hot water e 12,5%

Clothing m—— 5,6%

Nothing meeee————— 25%

Pockets memeesssssssssssm—m 26.6%

Tobody e 28,1%
Other s 29.7%

Rubbing meeesssssssssssesssssssss—— 42,2%

Gloves maesssssssssSsSsssssssssssss 50%
Heat masssssssssssn 51,6%

0 10 20 30 40 50 60

Fig. 5. What do you do in response to an RP episode?
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3.4  Detriment of episodes

The worst part of the episodes is grouped into 5 core topics, by combined % are in
the following order 1st Inability, 2nd Other, 3rd Pain, 4th Numbness/insensitivity and
5th Time, as seen in Figure 6 & Table 4. There are many mixed elements illustrating
the complexity of the condition and the variation in personal experience, the largest
Other subgroups are 3 joints at 10.9% each: embarrassment/stigma, stiffness/swelling
& ulcers. Comments for Table 4 were, again like Table 2, far more detailed than Table
3 exampling how the worst parts affect patients compelling more responses.

i ?
Time — 20 3% What is the worst part?

Numbness e 29.7%
Pain meeessssssssssssssssm— 46,.9%
Other TS 57,8%
Inability S 73 .4 %
0 10 20 30 40 50 60 70 80

Fig. 6. What is the worst part about RP?

Table 2. Activities

UK n=36 Portugal n=28 Combined
Number (%) Number (%) n=64

At home:27 (75%) At home:20 (71.4%) 47 (73.4%)
“Putting make up on to go out” “In the morning when getting up,
“Knitting/ cold pins, sitting at either getting out of bed, the differ-
Home — it stops the rhythm of ence in temperature or putting on
knitting” hand cream” Kitchen:
Subgroup: Kitchen: 23 (63.9%) Kitchen: 15 (53.6%): 38 (59.4%)
[Inc. Fridge freezer & Preparing “Gets attacks from being outside or
food] cutting meat” “Forced to cut veg, Laundry:

” G,

“Cold cutlery, home” “peeling
potatoes etc.” “handling any item
in the morning, kitchen”
Subgroup: Laundry: 8 (22.2%)
“hanging out the washing, gar-
den”

“Getting undressed & dressed”
Travel: 28 (77.8%) [Inc. com-
mute/ change in environment, be-
tween rooms, indoor to outdoor]
“Unlocking the door, undressing,
picking up objects unclipping my
helmet.

“Trying to hold onto grab rails.
train/bus journeys”

Subgroup: Driving & walking:
20 (55.6%)

“Opening car door, fastening car
seat straps

“Driving, cold steering wheel”

1JOE — Vol. 16, No. 9, 2020

peel veg, button clothing, kitchen
and laundry also problems.”
Laundry: 10 (35.7%)

“Handling the clothes from the
washing machine” “placing clothes
outside to dry”

Travel: 16 (57.1%)

“Has a smart automatic car, still
hurts sometimes to drive but less at-
tacks than when walking.” “It’s the
worst on the street, with the wind,
all year round”

Driving & walking: 8 (28.6%)
“Would like to walk more but it
hurts her feet”

18 (28.1%)

44 (68.8%)

Driving & walking:

28 (43.8%)
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Farming: 6 (16.7%)

“Picking beans”

“Feeding baby calves with milk
bottles”

“Watering an orchard”

Work & computer: 10 (27.8%)
[Inc. teaching, seamstress, MD]
“Working, cold offices”

“As a sewer, the hardening of my
fingers makes it more difficult to
pick up needles and pins and
small objects, fastening necklaces
etc.” “at work, cleaning” “work-
ing on laptop, office” “The pain
and when it affects me writing,
opening/ picking up things etc. —
it’s very frustrating.”

“Working out of doors & often
having to handle/ grip cold wet
objects. Cold feet in boots.”

” <,

Every/ any -thing/ where: 10
(27.8%)

[Touching anything cold]
“holding anything cold. Any-
where”

“very debilitating effects all as-
pects of life.”

Beach/ pool: 4 (11.1%) [sea/
swimming pool]

“swimming in pool or sea. on
holiday in warm locations “

Exercise: 7 (19.4%)

“Cycling & unclipping my hel-
met.”
A/C & supermarkets: 23
(63.9%)
[& shopping]
“payment and packing shopping”
“supermarket trolley handles”
“getting money out of purse” “air
conditioning, meetings”
Stress: 2 (5.6%)

“stress. anywhere!” “trying to
stay warm & not get too
stressed.”
Other: 22 (61.1%)
“Walking the dog, outside”
Subgroups: Writing: 4 (11.1%)
Sitting: 7 (19.4%) “walking the
dog, outside” “filling in this ques-
tionnaire” “sitting still, public
building, church”.

96

Farming: 2 (7.1%)
[no specifics].

Work & computer: 9 (32.1%)

[factory] ... used to bleed from
fingers when working on certain as-
pects within the job”

“The boss didn’t allow the wearing
of gloves in work, so gloves weren’t
worn

“Typing on the computer is very
difficult ... even has an ulcer”
“When using the walk-in fridge toes
can’t rewarm it’s difficult to walk”
“Chose early retirement as she
could no longer pick up a sewing
needle.”

Every/ any -thing/ where: 5
17.9%)

“finds everything difficult” “In win-
ter hands are always cold, if she
touches anyone, they tell her, her
hands feel cold”

Beach/ pool: 8 (28.6%)

“Likes the beach but even in sum-
mer if she touches the water, she
will get RP — white fingers”
Exercise: 4 (14.3%)

“Riding a bike, doing exercise”

A/C & supermarkets: 6 (21.4%)

“Has attacks when she goes to pay
the baker for the weeks bread, al-
ways rushes home after” “Can’t use
coins “

Stress: 4 (14.3%)

“angry &/or stressed it shows im-
mediately on her fingers”

Other: 10 (35.7%)

“knitting”

Subgroups: Writing: 2 (7.1%)
Phone: 2 (7.1%) “Can’t write when
she has white finger, this causes
pain” “using mobile phone”

8 (12.5%)

19 (29.7%)

15 (23.4%)

12 (18.8%)

11 (17.2%)

29 (45.3%)

6 (9.4%)

32 (50%)

Writing:
6 (9.4%)
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Table 3. What do you do?

UK n=36 Portugal n=28 . _
Number (%) Number (%) Combined n= 64
Rubbing: 13 (36.1%) Rubbing: 14 (50%) 27 (42.2%)
“rub them together gently” “rub mbl?,l rig the hands, get a heated
fingers or blow into cupped hands” C!Oth rubs them, specifically
aiming for the blood vessels”
'Wearing gloves: 18 (50%) 'Wearing gloves: 14 (50%) 32 (50%)

“carry gloves all year round”
“Gloves — good quality ones”
“medical exam gloves” “water-
proof gloves”

“gloves, inside and outside”

“Gets attacks with laundry dislikes
gloves, feels unable to func-
tion...Found that job difficult, but
finds everything difficult”

Heat: 24 (66.7%)

Heat: 9 (32.1%)

33 (51.6%)

“I have the central heating on con-
stantly” “Electric gloves and heat
bags to warm hands and feet”

“a warm fire”

“Wood fire oven, when gets at-
tacks puts hands over the top of the
oven or to the fireplace” “Used an
electric ‘bag’ like an electric blan-
ket but a big pocket”

Nothing: 11 (30.6%)

Nothing: 5 (17.9%)

16 (25%)

“Even when I take all preventive
measures, I cannot stop it occur-
ring”

“Couldn’t do anything”

Clothing: 9 (25%)

Clothing: 1 (3.6%)

10 (15.6%)

“Try to keep warm/ layers/ wear-
ing warm clothes even in summer “

“Layers of clothing

Hands close to body: 11 (30.6%)

Hands close to body: 7 (25%)

18 (28.1%)

“Placing under clothing, near the
rest of body” “place under arms or
sit on hands” “put hands under
arms or legs (if sitting)” “under my
armpits or neck”

2 G

“Summertime I put my hands un-
der my arms” “holding hands be-
tween legs” “Normally when hands
are cold, she puts them under her
armpits”

Hot drinks: 2 (5.6%) Hot drinks: 1 (3.6%) 3 (4.7%)
“Hot drinks before going out” " '
“making/holding hot drink” Rub the hands and hold hot tea
g:’]d‘ets’ 16 (44.4%) [hands in pock- p o cets: 1 (3.6%) fhands in pockets]. 17 (26.6%)
Ev‘en with gloves”on 1 still have to “Hands in pockets”
put in my pockets.
Hands in hot/warm water: 5 Hands in hot/warm water: 3 8 (12.5%)
(13.9%) (10.7%) il
“Run under warm water” “some- |, o

. . » | “Now uses warm water.” “put her
times go and wash in warm water . M
M » hands in hot water

rinsing under hot tap

Other: 15 (41.7%) Other: 4 (14.3%) 19 (29.7%)

“move hands, wrists and circle
arms to try and improve circula-
tion” “shaking, rubbing, pocket”
“drink alcohol”

293

“Uses an electric heat ‘pocket
(described as plug in to charge, put
your hands in similar to a muff,
made of cotton). “Avoid triggers”

1JOE — Vol. 16, No. 9, 2020
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Table 4. What is the worst part?

UK n=36 Portugal n=28 Combined
Number (%) Number (%) n=64
Pain: 19 (52.8%) Pain: 11 (39.3%) 30 (46.9%)

“so painful, not wishing it on any-
one, people think I’m mad, all the
clothing, but it is what I have to
do.” “very painful and limiting”

“like having a tooth taken out, its
numb at first then later hurts a lot,
hurts through the middle and hands
feel stiff like rocks”

Inability: 28 (77.8%) /& Incapaci-
tating]

Inability: 19 (67.8%)

47 (73.4%)

“It is more disabling than others
would imagine. Whenever I go out,
I have to think/plan ahead, carry
lots of layers. I feel that it’s hard to
dress-up for a night out, as I al-
ways need so many layers over
whatever I am wearing. I always
feel a mess when everybody else is
dressed up in evening wear.” “As
a sewer, the hardening of my fin-
gers makes it more difficult to pick
up needles and pins and small ob-
jects, fastening necklaces etc.” “ac-
tivities of daily living, opening
things, jars etc. doing buttons etc.”
“to be able to go anywhere except
my own home when it’s cold. This
is very limiting as I need to social-
ize.” “I have had it for 30 years
and it has impacted my whole life.
I used to cycle, swim and ski but
gave that up — skiing, a long time
ago.

“Precision, fine tasks, computer
use, drawing, writing”

“Has had ulcers from screwing
screws, had a month off work due
to the severity of finger no. 3. had
the ulcer”

“Can’t write with white finger,
this causes pain.”

“Worked as a seamstress, her
hands and her feet were always
cold, never had pain in her work
but it was difficult to grab things.”
“Works in a textiles factory cut-
ting, gets attacks in work, can
barely work, feels stressed and it
gets worse”

“... wears thin gloves, its painful,
makes the job difficult”

Time: 10 (27.8%) [Amount of time it
takes]

Time: 3 (10.7%)

13 (20.1%)

“I cannot do anything and often
takes the whole day to recover”
“the time it all takes, pain & people
waiting behind me” “I have to
guard against having attacks all of
the time.”

“it’s difficult to walk, lasts about
10 min and is painful. Hands last
about 8-10 min”

Numbness/ insensitivity: 8

Numbness/ insensitivity: 11

(22.2%) (39.3%) D)
“loss of grip and sensation” “no  |“smashed a bottle of water because

sensation in toes” her hands were so numb”

Other: 27 (75%) Other: 21 (75%) 48 (75%)

“stiff fingers need to find a warm
place for 30 mins” “trying to pre-
vent it happening even when I take
all preventive measures, I cannot
stop it occurring. I know when it
will happen and can’t stop it and
that is frustrating.” “it was embar-
rassing” “sheer frustration” “to
keep the ulcers at bay if possible
but doesn’t always work

2 <

“to stay uninjured” “When toes are
red gets very itchy” “She really
hates when people stare, it’s worse
than the pain that she feels she can
cope with”

“In winter the hands are always
cold, if she touches anyone, they
tell her, her hands feel cold” “get-
ting ulcers from working”

Stiffness/ swelling:
7 (10.9%)
Stigma:

7 (10.9%)
Ulcers:

7 (10.9%)

98
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4 Discussion

The study aims at evaluating the Raynaud’s Phenomenon Quotidian Quality of Life
impact (Q QoL), gaining a picture of daily tasks in order to move towards an alleviation
outcome from a design research perspective. The focus is for a design research solution,
not clinical classification or diagnosis. The objective of the activities questions was to
understand their triggers, what is bothersome for the participant and when. The aim
here, from a design perspective, is to understand where the patients need is most signif-
icant and target this for developing solutions.

The collective findings reveal 3 central interconnected outcomes; First that RP ef-
fects all aspects of wellbeing; physical, mental and social. Second a criterion, Design
Specification (DS), outlining detailed attributes that are used as a checklist of require-
ments when designing and developing the concept. Third, 3 core needs & 1 underlying
aspect for RP hands & fingers. Figure 7 visualizes the outcomes with an example.

Wellbeing Design Specification Needs

Example:

Resp 0n5§ Frequency “unlocking the door, un- - Dexterity and

I/ “\’_ H dressing, picking up objects  Tactility of

\\ _ /\ unclipping my helmet.” conducting these
(UK, Table 2, Travel) tasks.
DS: The solution must be - Comfort whilst
equal to or better than the conducting the
dexterity, fine movements tasks.

) and grip required to conduct - Happy with the
R Activity these 3 tasks, whilst aiding aesthetics of the
/Triggers in alleviation of RP epi- outcome to use

Detriment i i
clrimen sodes to the fingers. during tasks.

Fig. 7. Questionnaires visualised formed into diagram of the 3 core outcomes.

All aspects of wellbeing can be found in the quotes and topics of Tables 2 & 4. In
Figure 7 tables (T) are referred to by the following names; T2, Activity /Triggers; Fig-
ure 4 Frequency, T3 Response, T4 Detriment. The DS through activities, any one of the
activities/tasks listed must be addressed and completable with the solution, Figure 7
gives an example of this. Furthermore, the solution should be useable by patients in-
cluding those with impeded motion of the hand from stiffness, swelling or numbness.
Figure 8 comes from an analysis of the DS revealing 3 core needs identified: Dexterity,
Tactility and Comfort and 1 underlying aspect: Aesthetics. Aesthetics in the choice to
‘look normal’ or as if nothing is wrong. From the 3 needs activity examples show how
they relate back to the questionnaire; including Tactility > physical contact i.e. touching
a friend or family’s arm. This analysis is subjective on the part of the investigator/ first
author, having spent time with patients, observed them and within this questionnaire,
with their own words, formulation of analysis and categorisation. The likelihood is an-
other researcher may come to different findings.
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Dexterity: - Peeling potatoes
- laptop use
Design _N Tactility: N
Specification | ! /\ - Farming
Criteria = ) Comfort: - physical contact
\ ) e
I - Sitting still, anywhere
Aesthetics - beach

Fig. 8. Analysis of findings, with examples of activities relating to the 3 identified needs.

Regarding RP patients experience and stories, there are several examples from clin-
ical and RP communities; Pauling et al. conducted a multinational study utilizing focus
groups for patient-reported outcomes [11], Maundrell & Proudman [1] and Dinsdale &
Herrick [13] include patient case studies, SRUK webpage has a compilation of ‘per-
sonal stories’ [14]. The following is a brief overview of publications and media on:
Single case studies, Diary card systems, Medical journal case studies, SRUK personal
stories and Pauling et al.’s multinational study where impact and QoL of RP are incor-
porated. Single case studies [1, 13] give further details such as Agbor et al. [15] which
assesses the case of a farmer in Cameroon requiring amputation and going through di-
agnosis of SRP, detailing history with a feeling of ‘pins and needles’ aggravated by
cold, mainly weather and cold-water immersion of hands. Diary card systems and scor-
ing [16] have been used with the aim to quantify RP attacks and [16] also covers a
comprehensive review on non-drug approaches to treating RP, which includes discus-
sion on QoL and RP. The research of [1, 13, 15, 16] show useful insights into life with
RP, yet contain limited information as to the details of quotidian life experience, ex-
plaining key issues and occupation but rarely specific activities and where they take
place, as for many of the clinical publication’s details of QoL are not part of their in-
tended purpose. SRUK personal stories [14] contain some useful details, they coincide
with the findings from the questionnaires here e.g. hanging washing from Claire and
Lewis’s story & struggling with public transport from Amy’s story, however there are
only a few stories, the 64 participants in this study give a wider field of quotidian life
RP experience. Pauling et al.’s multinational study [8] by focus groups (40 participants,
4 locations UK & US and 6 sessions) contains much more detail and the results have
many similarities and details that coincide, the 7 themes identified of SSc-RP are also
clearly seen within this study: “physical symptoms, emotional impact, triggers and exacer-
bating factors, constant vigilance and self-management, impact on daily life, uncertainty and
adaption”, Adaption is less obvious though can be recognised in tables 2 and 4, e.g.
table 4, inability, UK; “It is more disabling than others would imagine. Whenever I go out, I
have to think/plan ahead, catry lots of layers. I feel that it’s hard to dress-up for a night out, as I
always need so many layers over whatever I am wearing.”. Pauling et al.’s and this study
show different perspectives & aims over a shared topic space of patient RP experience.
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The field of design research centred on aging populations, specifically long-term
conditions that progress slowly, observes removing aspects of independence. This is a
predominant feature in this RP needs research problem, and fits into the key challenges
in design and healthcare set out by Tsekleves & Cooper [17]. In the difficulties with
activities and the long-term nature of RP independence in daily life activities is a factor.
This challenge contains design and social aesthetic implications as described by
Kwakkenbos et al., [16] a major problem with using gloves and the hands as they are
difficult to hide, usually exposed and for RP can feel uncomfortable/stigmatised, par-
ticularly in summer. Therefore, needing the Design Specification to tackle aesthetics
and functionality. Quotidian activities have been utilised in other health studies, Priana
et al., [18] termed this Activity Daily Living and used User Centred Design (UCD) &
User Experience (UX) to develop stroke communication boards into a smart phone/mo-
bile application from observing patients and conducting questionnaires. Dermawi et al.,
also highlights the UCD approach in regard to deaf people [19]. UX is used in modern-
ising the need and improving medical strategies, in Priana et al.’s case: communication
with patients. PCD holds similarities to Patient Oriented design which looks at empow-
ering the patient to be more involved in their own condition [20]. UCD and HCD [21]
are very similar in methodological approach, PCD was chosen here as from the litera-
ture the focus is more appropriate [9, 10]. Patient-centred design offers a process to
improve individual and community health over a wide spectrum of problems. [9]. The
first key finding is wellbeing; within RP a previous QoL questionnaire looked at mental
and physical health, quantifying the comparison between PRP and SRP, Fabian et al.
[22]. PRP and SRP were not separated here, in further research if there is a requirement
for multiple solutions dependants on RP severity, research should take into account
these differences. Raynaud’s phenomenon has not previously been assessed for a design
outcome from a design research perspective. This paper takes the PCD underlying
method focusing on the patient using DS. Culminating in 3 key findings: A) RP effects
all aspects of wellbeing, B) DS by activities & C) 3 core needs and 1 underlying aspect
focusing on hands & fingers.

5 Conclusion

Many quotidian activities trigger RP episodes, some holding a greater impact to the
patient than others. For many the pain is not the worst part, the worst part is the hin-
drance of function around all wellbeing aspects; physically, socially and mentally. Any
viable solution must adhere to the needs identified through the DS that predominantly
culminate in maintaining: Dexterity, Tactility and Comfort with the fundamental aspect
of aesthetics’, to ‘look/feel normal’. The ability to use the hands and fingers is crucial
whilst the solution is in use with minimal, if any, side effects. From this research a
further study has been designed to take a deeper look at appropriate solutions.
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