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STRATEGIC FOCUS
STATEMENT

How do young women understand and
experience,  Cervical  Screening and HPV
vaccinat ion,  and how do we include their
opinions and att i tudes in a design solut ion?
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KNOWNS & UNKNOWNS

CERVICAL CANCER
AFFECTS THE CERVIX.

Knowns Unknowns

CERVICAL CANCER
CAN BE CAUSED BY

HPV INFECTION.

OVER 25'S GET
SCREENED FOR 

CERVICAL CANCER.

THERE IS A VACCINE
AGAINST HPV.

GIRLS GET THE HPV
VACCINE IN SCHOOL

IN 1ST YEAR.

HPV IS A FORM OF STI.

Research

HOW DO PEOPLE 
FEEL ABOUT THE 

HPV VACCINE?

HOW DO PEOPLE
FEEL ABOUT 

CC SCREENING?

HOW DOES CC 
PROGRESS AS A 

DISEASE?

COLPOSCOPY 
IS USED AS A 

TREATMENT FOR
CC.

HOW EFFECTIVE IS 
THE HPV VACCINE?

HOW DO PEOPLE
 FEEL ABOUT 

CC TREATMENT?

IS HPV OR CC 
GENETIC?

PEOPLE WERE 
STRESSED ABOUT THE
 VACCINE IN SCHOOL

WHY DON'T THEY
SCREEN UNDER 

25'S FOR CC?

WHO ELSE IS 
EXCLUDED FROM

SCREENING OR
VACCINATION?

HOW IS CC VIEWED
BY THE PUBLIC?

THERE IS STIGMA 
AROUND CC & STI

INFECTION.

Before beginning the bulk of  the research,  the author documented what they knew about CC and HPV as
wel l  as out l in ing what they didn't  know. This a l lowed the author to ident i fy  what areas needed to be
supplemented with research.
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ABBREVIATIONS 
BMC – Business Model  Canvas
CC -  Cervical  Cancer
CE – Circular Economy
CIN -  Cervical  Intraepithel ia l  Neoplasia
ED -  Environmental  Design
GSPR -  General  Safety and Performance Requirements 
HPV -   Human Papi l loma Virus
HIV -  Human Immunodef ic ient Virus 
HSE -  Health Service Execut ive ( Ir ish)
IP – Intel lectual  Property
MDR -  Medical  Device Regulat ion
mHealth – Mobi le Health
NHS -  Nat ional  Health Service (United Kingdom)
PRRC – Person Responsible for Regulatory Compl iance
PS – Polystyrene 
PCR -  Polymerase Chain React ion
PMS – Post Market Survei l lance 
qPCR -  Qual i tat ive PCR
QMS – Qual i ty  Management System
QoL -  Qual i ty  of  L i fe
RMS – Risk Management System
SEO- Search engine opt imisat ion
STI  -  Sexual ly  Transmitted Disease
SNP -  s i lver nanopart ic le
UK- United Kingdom
USA -  United States of  America
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BACKGROUND
RESEARCH

INTRODUCTION TO CERVICAL CANCER & HPV
HISTORY OF CERVICAL CANCER

VACCINATION
SCREEENING
TREATMENT



Cervical  cancer (CC) is  one of  the most prevalent cancers in the
world (Chrysostomou et a l .  2018) ,  with the second highest
prevalence and mortal i ty  in women aged 15 – 44 in Europe
(Nunes et  a l .  2020) .

The human papi l lomavirus (HPV) is  present in a lmost a l l  cases
of cervical  cancer (Walboomers et  a l .  1999) .  Addit ional  r isks of
the development of  HPV include;  mult iple sexual  partners,  ear ly
age sexual  act iv i ty  and long term use of  oral  contraceptives
(Asiaf  et  a l .  2014) .  A majority  of  HPV v iruses however,  are no
longer detectable after 12- 24 months (Br iant i  et  a l .  2017) .  HPV
is the main r isk factor for detect ing a cervical  intraepithel ia l
neoplasia (CIN) .  These can range from CIN1to CIN3 and cancer
(Mirabel lo et  a l .  2018) .  The progression of  CIN1 – CIN3 di f fers
great ly ,  CIN1 is  low grade and less l ikely  to become
undetectable or revert
to normal on i ts  own ( Insinga et  a l .  2009) .  Whereas,  CIN2 and
CIN3 are high grade.  CIN2 is  less l ikely  to progress to cancer,
and is  incl ined to regress within 4-6 years (Rositch et  a l .  2012) .
CIN3 is  precancerous and when left  untreated may become an
invasive cancer,  however when treated effect ively  i t  is  unl ikely
to become invasive (Gravitt  et  a l .  2013) .

CERVICAL CANCER & HPV

Background Research



HISTORY OF CERVICAL CANCER & HPV

1983

1980s

Harald Zur Hausen
identifies HPV16 in a CC

tumour (Hu 2018).

Knowledge continues to
develop of role of HPV in

CC (Jenkins )

2006 2010

3 HPV vaccinations are
licenced for sale.

HPV (4 valent) vaccination
is introduced in Ireland for

Girls (HSE, 2020).

HPV (9 valent)
vaccination is introduced

in Ireland for boys and
girls (HSE, 2020).HPV Vaccination catch up

for 18 year olds (HSE, 2020).

20112008

Cervical Check, the national
screening programme starts

(HSE, 2020).

2019

2014

An audit of CC smear test
results reveals patients had
wrongly gotten the all clear

(O'Brien 2018).
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DEVELOPMENT OF HPV

EXPOSURE

INFECTION

PERSISTENCE

MALIGNANT 
TRANSFORMATION

PRE- CANCER

Sexually Transmitted

 
General naturally regressive within

eighteen months.

Less than 20% of cases are
persistent.

There are no detectable antibodies.

The virus combines with the 
host DNA..

Loss of tumour supressing
gene E2.

Uncontrolled cell division.

(HSE 2020).
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PRIMARY
PREVENTION

SECONDARY
PROTECTION

EARLY
DETECTION

PREVENTION OF DEATH

Vaccination against the HPV virus

Screening for pre-cancerous
changes in the cervix.

Prompt assessment and referral for
women who have symptoms 

(HSE 2020)
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VACCINATION

The HPV vaccine prevents development of  cervical  les ions (Asiaf  et  a l .
2014) .  The vaccinat ion protects against  two strains of  HPV,  which are
associated with most cervical  cancer cases,  HPV16 and HPV18 (Tyler et
al .  2014) .  As a result  of  the vaccinat ion uptake,  cases of  genital  warts
and HPV have s igni f icant ly  decreased (Drolet  et  a l .  2019) .

The vaccine is  offered to young gir ls ,  (s ince 2010) and boys (s ince
2019) in school .  Therefore,  women who are current ly  between 15 -  25,
have almost a l l  been vaccinated besides those who turn 25 this year
and who did not receive their  vaccinat ion for var ious reasons.  I t  is
important to note that over the coming years,  in l ight of  the increasing
populat ion of  vaccinated women, these women wi l l  have a decreased
risk of  CC (Castanon et a l .  2018) .

There is  l i t t le to no educat ion in school  about HPV or the HPV vaccine
before immunizat ion.  With many young women frustrated at  their  lack
of understanding of  the vaccine and indeed the v irus i tsel f  (Robbins et
al .  2010) .  This lack of  educat ion can be attr ibuted to high fear and
anxiety related to the vaccinat ion (Burns and Davies 2015) .  Knowledge
and understanding about HPV promotes a posit ive att i tude towards
vaccinat ion.

Background Research 12



Boys and Girls in Secondary school, ages 12 - 13.

Public Health Nurses - Injection 
Public Health Nurses - Monitoring post injection
Supervising Doctor
GP
Admin Staff
Teachers
Parents

VACCINATION PROCEDURE

Patients
Providers

Vaccination Flow - School

Information Leaflet &
consent form is sent home

Students are called out of
class and head to the hall

They wait to be called &
given vaccination passport

Give nurse card, confirm
name&DOB & get vaccine

Wait 15 mins for observation
to insure no complications 

Vaccination Flow - GP 

Ring GP and make a
vaccination appointment.

Pay for vaccination.
Speak to GP and receive
the vaccination passport.

Receive vaccination.
Wait 15 mins for observation
to insure no complications 

Vaccination Flow - Through Health Office (If home schooled) 

Contact nearest health
office & book appointment.

Attend clinic at specified
date and time.

Speak to nurse & receive
the vaccination passport.

Receive vaccination.
Wait 15 mins for observation
to insure no complications 

Background Research 13



The goal  of  cervical  screening is  to prevent invasive
cervical  carcinoma by detect ing and treat ing i ts
precursors CIN2 & CIN3 (Ronco et  a l .  2014) .

HPV vs Cytology 
HPV based screening provides greater protect ion for
prevention of  cervical  cancer (Ronco et  a l .  2014)
although,  HPV screening is  less speci f ic  than cytology
(Arbyn et  a l .  2012) .  A reduced mortal i ty  rate can be seen
in women where HPV based screening was used
compared with cytology,  because of  this  many health
systems are moving to HPV based screening (Wentzensen
and Arbyn 2017) .

SCREENING

Healthcare Approaches around the
World
European guidel ines recommend HPV based screening for
cervical  cancer,  rather than conventional
or l iquid based cytology screenings.  HPV screening offers
the possibi l i ty  of  sel f -screening and could increase t ime
between screenings of  negat ive women (Maver and Pol jak
2019) .  
The Austral ian cervical  screening campaign used to
recommend cytology screening every 2 years
for women between 18 and 69 who are sexual ly
act ive(Lew et a l .  2017) ,  however they have moved to using
primary test ing for HPV which br ings their  age back up to
25 (Smith et  a l .  2016) .  
In Denmark screening is  recommended for women from
the age of  23.  Women aged 23 to 59 are screened v ia
cytology whi le women aged 60-64 are recommended for
HPV based screening (Thomsen et a l .  2020) .

Background  Research 14



Women between 25 - 65 (HSE, 2020)
Women between 20 - 65 who are HIV positive

GP
Gynaecologist
Nurse 

SCREENING PROCEDURE

Patients
Providers

Regular Women between 25 - 65
(Every 3 - 5 years)

Register with Cervical
Check online, once 24.

Woman receives invitation
to screening, in the post.

Attends screening at GP or
clinic.

They are swabbed and
tested for HPV. 

If HPV is found, sample is
checked for abnormal cells. 

Transmasculine person between 25 - 65

If registered with welfare
as female, they get a letter.

If registered as male, they
must speak with GP.

Woman who is HIV positive

HIV positive women will
receive invite from age 20.

Invitation will come in post
annually.

Attend screening at their
GP or the clinic.

They are swabbed and
tested for HPV. 

If HPV is found, sample is
checked for abnormal cells. 

Attend screening at their
GP or the clinic.

They are swabbed and
tested for HPV. 

If HPV is found, sample is
checked for abnormal cells. 

Background Research 15



Colposcopy

TREATMENT

Patients are referred for a  colposcopy as a result  of an abnormal smear test.
The smear test is done to detect early changes in the cervix(pictured). The abnormal result means that there 
were signs of changes, these changes can be; inflammation, infection, atypical cells (when the cells look different
 but it's not certain if there is an abnormality) and presence of the HPV virus. When this is treated it almost 
always prevents cancer. 

A speculum (pictured) is inserted into the vagina, to keep it open during the examination.
A microscope with a light, (colposcope) is used to examine the cervix.
The doctor uses, a vinegar like solution, and an iodine like solution which dye the cells of the cervix to help see the changes of
the cervix. 

A smear is taken, and so is a punch biopsy. A punch biopsy (pictured) is a little pinch of tissue which is sent
off to the lab. 
Following the punch biopsy, the area bleeds and silver nitrate is applied to stop bleeding. 

If the abnormal cells are obvious, they may be removed during the procedure, this can be done under local anaesthetic and
involves a large loop excision of the transformation zone(pictured). It burns away the
 abnormal cells and then the coagulator clots the blood. 

Sometimes abnormalities will disappear on their own and there is no further treatment needed 
(Appanna 2016).

Background Research 16



Hysterectomy

TREATMENT

A hysterectomy refers to the removal of the uterus or womb. Patients are referred for a  hysterectomy, if the cancer in their 
cervix has reached an advanced stage. It is usually only considered after other less invasive treatments have been used.
Generally in CC cases, a total hysterectomy is required, which removes the womb and the neck of the cervix. 

It can be done in three different ways:

1. Laparoscopic hysterectomy
Also known as keyhole surgery, it is the preferred method  for the removal of reproductive organs and surrounding tissue. 
A small tube with a telescope and a camera is inserted through a small hole in the stomach. 
Equipment is inserted through the vagina or other small incisions in order to remove the womb and parts of the cervix. The patient is
under general anaesthetic for this.

2. Vaginal  hysterectomy
This time the incision is made at the top of the vagina and equipment is inserted through the vagina to detach the womb from
the surrounding ligaments. This procedure can be done under general anaesthetic, local anaesthetic or spinal anaesthetic. This
method is less invasive than an abdominal hysterectomy and recovery time is quicker.

3. Abdominal hysterectomy
For abdominal hysterectomies, a large incision is made on the abdomen. This procedure is usually done when the womb is 
enlarged as a result of fibroids and would not be possible to remove through the vagina. 

(NHS 2019)

(NHS Wales 2019)
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HPV
Vaccination

HPV
Screening

Precancerous
Treatment

Abnormal
Cells

12 - 13
year olds

25 - 65
year olds

Normal
Cells

Colposcopy

Vaccination generally takes place in
Secondary School for free.

If a parent decides to wait they must pay
for the vaccination. Children who are
home schooled can be vaccinated for

free by the public health nurse.
Screening can be done for free,

in designated GP's or Clinics.
Treatment generally takes place in 

hospitals, and usually as an outpatient.

Repeat every 
5 years

National Immunisation Programme National Cervical Screening Programme

Background Research

WHAT IS THE CC PATHWAY IN IRELAND?
An overview of  the CC pathway.
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MARKET SIZE
Examine the market s izes for CC and HPV vaccinat ion
in the global  market .

The Global Market

CC is  the 4th most prevalent cancer in women worldwide.  In 2018,  about 570,000 women were
diagnosed with the disease,  and an est imated 311,000 women died from CC (WHO 2020) .

The global  market s ize for the treatment of  CC was est imated at  USD 6.2 bi l l ion in 2018 and is
expected to expand (GrandviewResearch 2018) .  The growth is  l ikely  to be due to an increase in

technological  and medical  advancements in terms of  diagnost ic  equipment and
 procedures (Persistence Market research 2020) .

 
Asia-Paci f ic  is  the fastest  growing market for cervical  cancer diagnost ic  tests ,  this  growth is  due to the
increasing prevalence of  cervical  cancer in developing countr ies.  Growth of  the Asia-Paci f ic  market can

also be l inked to improvements of  the economy and an emphasis on preventat ive healthcare
(Grandview research 2018) .

 
There are current ly  two vaccinat ions against  HPV,  Gardasi l l  and Cerarix .  There have been over  270

mil l ion doses of  the vaccine distr ibuted s ince with no major issues apart  from anaphylaxis in 1.7 cases
per 1 mi l l ion doses.  Therefore the vaccine is  c lassi f ied as extremely safe (WHO 2017) .

Research - Market Size 20



MARKET SIZE
Examine the market s izes for CC and HPV vaccinat ion
in the Ir ish market .  

The Irish Market

CC is  the 9th most common cancer in Ireland,  and annual ly  around 300 women are diagnosed with CC.  I t
accounts for about 90 deaths (HSE 2019) .CC most commonly affects women between 25 -  65,  and which

in 2016 included 1,290774 Ir ish women (CSO Ireland 2016) .  The Ir ish populat ion is  a lso increasing
(Worldometer 2021) .Therefore i t  is  l ikely  that the CC market s ize in Ireland wi l l  cont inue to increase.

Factors including the increase in obesity  in Ireland (Bel-Serrat  2017) are also l ikely  to contr ibute to the
increase in the market s ize,  and therefore contr ibute to the growth of  the CC screening market in the

future
 

The cost of  CC is  high,  and whi le data is  lacking of  the cost of  CC to the HSE,  a look at  the NHS,  the UK's
health service can be used as a helpful  comparison.  The cost incurred by CC in the UK is  21.1m annual ly

(Salter 2014) .
 
 

The HPV vaccinat ion programme has vaccinated over 240,000 gir ls  s ince i ts  commencement.
 The vaccinat ion used against  HPV in Ireland is  Gardasi l  9 (HSE 2020b) .  Uptake of  the vaccinat ion

orig inal ly  had a high rate of  86.9% in 2014-2015 however,  dropped to 50% in 2016-2017 as a result  of
parental  concerns regarding the safety of  the vaccine (Corcoran 2018) .  

 
.
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MARKET SIZE
Examine the market s izes for CC and HPV
vaccinat ion in the US,  to determine the scale of  the
issue at  hand.

Annual ly ,  i t  is  est imated that about 14,480 women wi l l  be diagnosed with CC in the US.  About
4,290 women die as a result  of  the disease each year (Cancer.net 2021) .  

 
North America is  the largest market for CC diagnost ics and therapeutics.  This can be attr ibuted

to the high awareness about disease prevention among women in the region,  as wel l  as to the
many init iat ives launched to prevent cervical  cancer,  which have increased the reach of

insurance coverage for cervical  screening tests ,  especial ly  for low-income women.
 

Vaccinat ion uptake in the US is  low,  at  about 43%. A target of  80% uptake is  required to reach
herd immunity of  HPV (Yoo,  et  a l .  2020) 

The US Market

Research - Market Trends 22



Market trends 

Increased adoption of  HPV home test ing k i ts  is  l ikely  to be the next trend for the market
(BusinessWire 2020) .  There has been reported success of  the use of  sel f  test ing home kits
(Harper  e t  a l .  2002;  Boggan et  al .  2015 ) .  

Technological  advancement and affordable health related devices is  fuel l ing research behind
patient generated health data (PGHD).  This has contr ibuted to an increase in PGHD, and there
is a cont inued increase in the acceptance of  PGHD. There is  opportunity for the CC treatment
and prevention market to enter the area of  PGHD, and use the data col lected to improve care
for pat ients (Lai  et  al .  2017) .

MARKET TRENDS 
Examining current and future market trends in CC treatment
landscape as wel l  as the market for the HPV vaccinat ion.
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Market Drivers
There has been an increase in awareness among the general  populat ion regarding the care,
prevention,  and treatment of  cervical  cancer.  There has been a r ise in certain r isky behaviours,
including  mult iple sexual  partners and smoking.  A number of  genet ic  factors,  and weak
immune systems are l inked to the growth of  the cervical  cancer diagnost ics and therapeutics
market (Research and Markets 2020) .  Increase in R&D expenditure in oncology is  a lso l ikely  to
provide growth for the market (GrandviewResearch 2018) .

Increased awareness of  CC as a result  of  the Cervical  Check Screening scandal  could be seen as
a dr iver for the uptake of  screening,  however,  the lack of  trust  caused by the scandal  may also
reduce screening uptake in the country Another factor of  the growth of  the market can be
l inked to the r is ing populat ion in Ireland.  There has also been an increase in disease
prevalence.

Another dr iver of  the market results from the patent expirat ion of  the HPV vaccinat ions,  which
wi l l  be within the next 10 years.  This patent expirat ion wi l l  a l low for new entrants ,  offer ing the
vaccinat ion at  a cheaper pr ice.  Current ly  there are expected new entrants from India and China
over the next few years (UNICEF 2018) .

Ageing populat ion is  another contr ibut ing factor to the expansion of  the CC prevention and
treatment market (GlobeNewswire 2020) .

MARKET TRENDS 
Examining market dr ivers for growth of  the CC
prevention and treatment market .
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A restraint  to the continued growth of  market leaders,  is  the impending patent expirat ion of
the drug used in vaccinat ion.  Although this can and has encouraged the development of  new
drugs (UNICEF 2018) ,  the new drugs are l ikely  to saturate the market .  This saturat ion wi l l
h inder any further growth.

There is  a lso a high cost associated with the treatment of  CC,  l imit ing access to treatment,
retraining the growth of  the market .  

The st igmatised nature of  the disease,  can also hinder the growth of  the market ,  as pat ients
are less l ikely  to attend their  fol low up c l in ics due to their  embarrassment and or anxiety
relat ing to the disease (Mi lner and McNal ly  2020) .

Market Restraints

MARKET TRENDS 
Explor ing restraints preventing the growth of  the CC
screening and prevention market .
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KEY PLAYERS

Research - Key Players

Global Market
Some of the current g lobal  market leaders of  innovat ions in
the area of  CC prevention and treatment include:
Abbott  Laboratories
Bristol-Meyrs Squibb Company
GlaxoSmithKl ine PLC
Merck & Co.  Inc.
Pf izer Inc.
Qiagen NVAdvaxis Inc
Becton,  Dickinson and CompanyF.  Hoffmann-La Roche Ltd
Merck & Co Inc are l ikely  to remain strong competitors due
to their  important role in Gardasi l  and i ts  cont inued
success as a HPV vaccinat ion.

Irish Market
In Ireland the vaccinat ion used in the nat ional  immunisat ion
programme is  Gardasi l  (HSE 2020) .  The Gardasi l  vaccine is
provided by Merck & Co,  so they are current market leaders in
the Ir ish market in terms of  vaccinat ion.

Key players for any Ir ish healthcare innovat ion would include
the governing bodies for healthcare.  These include,  the HSE,
the Department for health,  the HPRA and Ir ish insurance
companies.  These bodies are of  huge importance for the
funding,  approval  and support of  any new healthcare design
intervent ion in Ireland.
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RECENT INNOVATIONS

Research - Recent Innovations

Screening Innovations

Pol icy Innovat ion
Austral ia is  a leader in cervical  cancer prevention and
treatment.  They have an impressive protocol  for evaluat ion
of the infrastructure current ly  in place.  In Austral ia they have
developed a road map,  for a ‘pathway ’  to a cancer free
future,  where they focus on f ive of  the cancers which effect
their  populat ion.  Pathways – Cervix is  their  cervical  cancer
control ,  framework from prevention through to treatment
and survivorship.  I t  works on the basis of  using research to
act ion change by involv ing stakeholders and pol icy-makers.
I t ’s  success and f lexibi l i ty  means i t  is  appl icable in other
countr ies and also with var ious groups and demographics
(Velent is  2019) .

Innovat ion for  Inc lus ion
There has been an increase in the documented success of
using mobi le health (mHealth)  to increase screening rates
among refugees in Austral ia .  A study showed that using
text messages to promote screening was hugely successful
(Anaman 2017) .

There is  a large amount of  research which suggests that
innovat ion is  required to increase screening uptake in
vulnerable segments of  the populat ion.  I t  is  suggested
that sel f - test ing for HPV is  highly successful  for the
inclusion of  these underserved populat ions (Vahabi  and
Lofters 2018) .

27

Vaccination Innovations

Vaccine dosage innovat ion
Recent research has indicated the possibi l i ty  for decreasing
the HPV vaccinat ion dosage from two doses given at  an
interval  of  at  least  s ix  months to a s ingle dose vaccine.  Tr ia ls
are current ly  underway in countr ies and some data suggests
that i t  would be successful  among young healthy gir ls
(Whitworth et  a l .  2020) .

Innovat ion for  vaccine del ivery
The success of  school  vaccinat ion has been previously
noted,  a l though i t  does have l imitat ions including i ts
high cost .  I t  a lso can fa i l  to account for g ir ls  who are not
regular attendees of  school .  In places such as Tanzania
and Sengal  they have implemented a blended approach
to service del ivery combining school  programmes with
faci l i ty  based vaccinat ion.  This is  key for reaching those
excluded gir ls  who are not consistent ly  attending school
(Kumar 2021) .

In Zambia they use onl ine registrat ion tracking to fol low
uptake,  dropout and coverage of  the vaccinat ion,
part icular ly  for g ir ls  who are not in school  (Kumar 2021) .



SWOT ANALYSIS
This analysis  considers the internal  strengths and
weaknesses as wel l  as external  opportunit ies and
threats of  using design intervent ion within the
Cervical  Cancer healthcare sett ing.

Proven success for reducing cases of genital warts (HPV
infection) among young people.
Vaccination programme accesses a large number of
children quickly.
Screening is highly effective.

Strengths

Support for improvements to be made to existing
screening system.
Growing market.
Increased awareness.
Increased funding in technology for prevention and
treatment.
Proven success of design intervention in stigmatised
conditions.

Opportunities

Uptake of vaccination is below requirement for herd
immunity.
Lack of trust in immunisations and screening capabilities.

Weaknesses

Potential for another scandal which would disrupt the
market again.
Large Competitors with funding and customer
relationships.
Strict government and European regulations on medical
devices.

Threats

S W

O T
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PESTLE ANALYSIS
This analysis  considers the var ious way Pol i t ical ,
Economic,  Social ,  Technological ,  Legal  and
Environmental  impacts inf luence the CC
screening market .

The HPV vaccine is of
pharmaceutical concern,
and politics shape every
aspect of pharmaceutical

life and therefore are
deeply intertwined (Casper

and Carpenter, 2008).
 

Decline in number of
students who took the

vaccine from 80% in 2014
to 50% in 2016, due to

misinformation spread by 
 parents (Corcoran et al

2018).
 

Irish cervical cancer
scandals which negatively
impacted the trust of Irish
women in the screening
process. The system for

cervical screening in
Ireland was “doomed to

fail at some point” and had
problems that were
“redolent of a whole
system failure" (Dyer

2020).

Political

P

Extreme weather events
such as storms and

flooding can destroy or
damage health-care

infrastructure, reducing
health-care quality and

availability. Leading to the
disruption of the complex
and integrated health-care
delivery systems required

for cancer diagnosis,
treatment, and care (Hiatt

and Beyeler, 2020).

Environmental

E

283,960 women between
15-24 in the 2016 census.
Positive net migration and

natural increase has
resulted in a 1.1% increase

in population in 2020.
 

Social impact of cancer, on
patients friends and

families, however
recognizing a patient as
'cured' of cancer greatly

improves patient quality of
life(QoL) (Tralongo, 2019)

 
In Brazil cervical cancer
prevention campaigns

increased the number of
women getting smear

tests, but also reinforced
the idea women's sexuality
is dangerous and needs to
be controlled (Casper and

Carpenter, 2009). 

Social

S

Eve Medical Inc - allows at
home testing with a

tampon shaped product to
obtain own vaginal

sample, and mail it to a
lab.Approved in the EU.

 
Biop Medical - a device

which emits light, and the
light is reflected by the

cervical tissue identifying
cancerous or pre

cancerous lesions, for
immediate results (Frost

and Sullivan 2018).
 

The HPV vaccine stronger
immunological response in

girls aged ten to fifteen
(Casper and Carpenter,

2009). 
 

Technological

T

The CervicalCheck Tribunal
Act 2019 

The legislation provides
for the establishment of a

tribunal for women
affected by CervicalCheck
to have their cases heard
without having to go to

court.
 

The Equal Status Acts
2000-2018  prohibit

discrimination. -
discrimination based on

age by not including under
25's.

Legal

L

In Belgium with Cervical
Cancer, has an annual cost

per patient of €9,716.
The total annual cost of
Cervical Cancer is €6.5

million (from a healthcare
payer perspective

(Annemans, et al 2008).
 

The pandemic has served
as a catalyst for a culture

of supporting local
businesses. Consumers
are increasingly being
urged to buy Irish and

spend their money with
Irish businesses in order

to support the Irish
economy, this looks

favourably at the
possibility of an Irish made

cervical cancer medical
device (O'Brein 2020).

Economic

E



RESEARCH
QUESTIONS



WHAT IS THE CURRENT SCREENING PROCEDURE?
WHAT ARE THE ATTITUDES OF UNDER 25'S TOWARDS SCREENING?

WHAT ARE CURRENT KNOWLEDGE LEVELS OF CC AND HPV?
WHERE DO THEY GET THEIR INFORMATION?
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REVIEWING THE
LITERATURE

TOPICS RESEARCHED
INTRODUCTION

EDUCATION FUELING ATTITUDES
YOU ME & THE HPV VACCINE

SELF-TESTING: HEALTHCARE IN THE HANDS OF THE USER
DESIGN INTERVENTION IN HEALTHCARE



TOPICS 
RESEARCHED

CERVICAL CANCER HPV SCREENING

SCREENING
KNOWLEDGE

HPV & VACCINE
KNOWLEDGE

DESIGN 
INTERVENTION

HPV & VACCINE
ATTITUDES

SCREENING
ATTITUDES

SELF - SCREENING

This is  a sample of  the main topics which
were researched.

Information was acquired from a  number
of onl ine resources including:
PubMed, Google Scholar
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INTRODUCTION

Literature Review 34

This sect ion of  the process book,  wi l l  explore exist ing
l i terature relat ing to att i tudes and knowledge levels of  CC
and HPV. This l i terature review,  exists to examine the
current c l imate for CC and HPV and also to ident i fy  gaps
which the designer can then aim to br idge through her own
primary research.

The l i terature review was conducted by select ing studies
from databases including:  CINAHL,  Google scholar ,  PubMed
and MEDLINE.  A number of  the search terms included HPV,
women under 25,  educat ion and HPV and cervical  cancer,
cervical  cancer screening,  and HPV vaccine.  These studies
were systematical ly  reviewed by examining the study
populat ion,  stated methods,  and main f indings related to
cervical  cancer and HPV knowledge.

This review wi l l  begin by explor ing research surrounding
current pract ices.  From there the author explores lack of
educat ion as i t  promotes negat ive att i tudes towards cervical
screening in both women and healthcare professionals .  Then
the issue of  vaccinat ion,  educat ion and att i tudes is
addressed.  A quick look at  the success of  sel f  test ing for
cervical  screening,  fol lowed by design intervent ions in
healthcare to gain an understanding of  design for health.  

 
 



CURRENT PRACTICES

Current ly  in Ireland,  CC screening is  transit ioning to HPV
based screening from cytology screening,  this  transit ion began
in March of  2020 (Kel ly  et  a l .  2020) .  The nat ional  screening
programme in Ireland is ,  Cervical  Check (F lannel ly  et  a l .  2018) .
The move to HPV based screening is  cost effect ive compared
to cytology based screening and wi l l  involve 5 year intervals
between screenings (Murphy et  a l .  2017) .  I t  is  a publ ic  health
programme which involves women from the age of  24
register ing their  detai ls  onl ine.  Once registered they wi l l  be
invited to a screening,  when their  screening is  due.  This
invitat ion wi l l  be repeated every f ive years.  Women can check
when their  next test  is  onl ine and they can also withdraw from
the register i f  they wish.  The screening can be done by a GP or
a registered cervical  check c l in ic  (HSE 2019) .  

In Ireland,  women under 25 do not qual i fy  for free cervical
screening.  In recent years there have been a number of  issues
with the Ir ish nat ional  screening programme. Including,
misdiagnosis and loss of  l i fe due to these misdiagnoses (Dyer
2018) .  There is  an abundance of  research which suggests
screening under 25 ’s  does not reduce the rates of  cervical
cancer,  and there is  a high chance of  detect ing abnormal i t ies
within the cervix of  this  age group (McAl lum et a l .  2011;  Landy
et a l .  2014) .  Research also acknowledges no s ignif icant
dif ference in the Health Related Qual i ty  of  L i fe (HRQoL) of
women under 25 with CIN2 (Taghavi  et  a l .  2017) .  A majority  of
studies do not carry out a long term fol low up.  However,  one
study found long last ing negat ive effects on mental  health
fol lowing referral  for a colposcopy.  I t  was not the treatment
which affected the pat ients however,  i t  was the abnormal
result .  This study does not focus solely  on under 25s (Hel lsten
et a l .  2009) .The studies which assess under 25s usual ly  do not
take into account anxiety ,  or other feel ings of  the young
women (Landy et  a l .  2014) .
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CC & HPV EDUCATION
FUELING ATTITUDES

Women: Lack of knowledge and negative emotions.

Many studies report  a lack of  knowledge with regard to CC
and HPV,  with a part icular focus on col lege students,  these
students are often between 18-22 (Mofolo et  a l .  2018;  Alaf i f i
et  a l .  2019;  Altamimi 2020) .  I t  can be assumed that for the
low knowledge levels of  the educated students,  non-
educated women may have even lower levels of  knowledge.
I t  is  appreciated that this  lack of  knowledge can be
attr ibuted to fear ,  anxiety and st igma associated with CC
(Patel  et  a l .  2018) .  Research supports that increased
knowledge wi l l  reduce negat ive emotions associated with the
i l lness (Brown et a l .  2007;  Staples et  a l .  2018) .  At  a school
level ,  educat ional  intervent ion has y ie lded impressive
results in terms of  increasing knowledge of  CC and HPV
(Staples et  a l .  2018) .  A s imi lar study in Sweden reported
heightened knowledge post intervent ion,  however also noted
that att i tudes are less l ikely  to be adjusted by educat ional
programmes alone (Gottval l  et  a l .  2010) .

In support of  this  another study,  reported that negat ive
emotions st i l l  remained after CC educat ion (Kim et a l .  2019b) .
I t  is  worthwhi le not ing these negat ive emotions and feel ings
can potent ia l ly  hinder both screening uptake and
empowerment of  women with the disease (Barreto et  a l .
2016) .  There is  a lack of  evidence support ing ways by which
knowledge,  and att i tudes can be changed with relat ion to HPV
and CC.  However,  att i tude manipulat ion through educat ion
has been achieved in other areas including;  c l imate change
(da Rocha et  a l .  2020;  Nousheen et a l .  2020;  Sevim 2020) ,
anemia (S ingh et  a l .  2019) and even other female st igmatised
topics l ike menopause (Koyuncu et  a l .  2018;  Gebretatyos et
al .  2020) .  The posit ive affect  of  targeted educat ion on
att i tudes of  health related topics (Árnason et a l .  2018) ,  may
imply that targeted educat ion can improve att i tudes towards
CC and HPV.
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The Simi lar behaviour has been noted in health
professionals ,  with knowledge levels of  the health
professionals determining screening and vaccinat ion
uptake among their  c l ientele.    The impact of  knowledge on
female emotions towards screening is  accurately  portrayed
in studies of  women in Austral ia ,  as they changed from
cytology based screening,  to HPV based screening which
would involve a longer wait  t ime between screening.  This
t ime extension is  seen to be problematic for women, a long
with the change in age range,  perceived to be leaving
women under 25 at  r isk.  This was concluded in the study to
be as a result  of  minimal  knowledge about HPV and i ts
s low progression (Dodd et a l .  2019b) .  Where pat ients have
been seen to be dependent on their  health professionals
for information with regard to the changes,  they are less
concerned and less l ikely  to engage in over-treatment from
test ing outside the age bracket (Dodd et a l .  2019a) .  This
over treatment comes from disregarding the guidel ines,
test ing too frequently  or test ing too young (Tatar 2020) .
The dependency on providers may not prove as eff ic ient as
women think.  Due to mixed levels of  knowledge in terms of
CC and HPV.
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In Ireland,  research suggests that male General  Pract i t ioners
(GPs)  have less knowledge than their  female counterparts on
the topic of  HPV and CC (McSherry et  a l .  2012) .  This is  not
unusual  however,  i t  has been s ince ref lected in Ethiopia
(Getahun et a l .  2019) and Saudi  Arabia (Almazrou et  a l .
2020) .  In Saudi  Arabia,  a lmost hal f  of  the physic ians
involved,  where unaware that CC could be fatal .  In some
cases,  knowledge of  CC was high,  but att i tudes and pract ice
were poor (Esike et  a l .  2018) .  I t  may not be just  males who
lack the knowledge,  female student nurses in a study in the
US where noted to have low knowledge and awareness
(Dönmez et  a l .  2019) .  Although previously ,  i t  has been noted
that medical  students possessed good knowledge of  CC
(Maharajan et  a l .  2015) .  In Norway a study records Publ ic
Health Nurses (PHNs) and GPs as having higher sel f -
reported knowledge,  than actual  knowledge (Ni lsen et  a l .
2017) .  Another study in Saudi  surfaces the fact  that female
physic ians also lack the relevant information with only 25%
of them being screened themselves.  This survey is  di f f icult
to general ise as i t  only took place in one health centre and
involved women of  var ious background special i t ies (Heena et
al .  2019) .   

Health Professionals:  Knowledge and Attitudes.



The low number of  physic ians part ic ipat ing in
screenings,  can be seen again in a study of  educators
and health professionals ,  as they had lower rates than
other professionals (Xenaki  et  a l .  2020) .  S imi lar ly  in
India,  female student Nurses,  Physiotherapists and
Pharmacists a lso reported low screening or vaccinat ion
uptake (Pr iya and Kumar 2020) .  Many nurses,  who don’t
receive the vaccinat ion,  regard lack of  knowledge as the
leading factor (Koç and Çinarl i  2015) .   
This same study remarked that a l though high levels of
knowledge were seen regardless of  profession,  the
health pract i t ioners did not hold excel lent levels of
knowledge,  as might be expected.  
Could the lack of  knowledge of  male pract i t ioners be a
result  of  their  att i tudes towards CC? The opinion of  male
health professionals in Ireland,  suggest that CC is  a
women’s issue,  and therefore the role of  a female nurse
or pract i t ioner.  This study took place in 2012,  and may i t
important to keep in mind that att i tudes may have
changed (McSherry et  a l .  2012) .  
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I t  would be interest ing to know whether this  is  st i l l  the
case.  Healthcare professionals have been seen to hold
a bias toward CC (L iang et  a l .  2019) ,  this  may be due to
the avai labi l i ty  of  screening and vaccinat ion as
prevention methods.  The existence of  the preventat ive
measures create grounds for a blaming culture,  where
cl inic ians may presume the pat ient contr ibutes to the
i l lness.  I t  can also be l inked to the sexual ly  transmitted
nature of  the disease (Mi l ler  2017) This is  mirrored by
nurses,  however often nurses attempt to supress this
bias (Kim et a l .  2019a) .  This bias adds to the st igma
around cervical  cancer,  and can negat ively  af fect
screening rates (Mi lner and McNal ly  2020) .



VACCINATION; EDUCATION 
& ATTITUDES
In Ireland,  the majority  of  women between 15 and 24 have
received a HPV vaccinat ion.   
The HPV vaccine prevents development of  cervical  les ions
(Asiaf  et  a l .  2014) and has been seen to reduce cases of
genital  warts and HPV infect ions (Drolet  et  a l .  2019) .  The
vaccinat ion successful ly  protects against  two of  the strains of
HPV,  HPV16 and HPV18,  which can be l inked with 70% of
cervical  cancer case (Tyler et  a l .  2014) Current ly ,  i t  is  found
that protect ion against  the v irus can last  up to at  least  10
years (Kjaer et  a l .  2018) The vaccine is  offered to young gir ls
and boys in school .  School  is  a suitable medium for del iver ing
the immunizat ion as a large populat ion of  chi ldren can be
vaccinated over a short  period of  t ime (Paul  and Fabio 2014) .
I t  a lso provides the vaccinat ion to disadvantaged groups,
many of  whom are less l ikely  to part ic ipate in regular
screening (Marshal l  et  a l .  2013) .  School  vaccinat ion is  cause
for concern in terms of  women who do not attend school ,  they
can of  course be vaccinated in health centre faci l i t ies
(LaMontagne et  a l .  2011) .  However,  this  vaccinat ion uptake is
inconsistent (Gal lagher et  a l .  2017) .

Despite the success schools have as a medium for providing
the vaccinat ion to the general  populat ion,  there is  l i t t le to no
educat ion in school  about HPV or the HPV vaccine before
immunizat ion (F lood et a l .  2020) .  This lack of  educat ion can
be attr ibuted to high fear and anxiety related to the
vaccinat ion(Burns and Davies 2015) .  With many young women
frustrated at  their  lack of  understanding of  the vaccine and
indeed the v irus i tsel f  (Robbins et  a l .  2010a) .  Knowledge and
understanding about HPV promotes a posit ive att i tude
towards vaccinat ion.  Educat ional  intervent ion has
documented success for improving knowledge of  HPV and CC
(Staples et  a l .  2018) .  With the success of  educat ional
intervent ion,  i t  is  surpris ing that there is  no standardised
educat ion on the topic (F lood et  a l .  2020) .   
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Awareness of  the HPV vaccinat ion has improved in recent
years despite,  lack of  standardised educat ion.  Young
adolescents are st i l l  becoming more knowledgeable on the
topic ,  with varying sources of  information,  some females
admitt ing their  knowledge comes from health providers whi le
males stat ing their  knowledge is  as a result  of  the internet
(Barnard et  a l .  2017) .  This study took place in the US,  i t
would be worthwhi le understanding i f  i t  is  repl icated in
Ireland.  Despite females saying their  knowledge came most ly
from their  health care professionals ,  another study captured
that i t  is  not doctors who inf luence them in receiv ing the
vaccine.  I t  is  often parental  inf luence,  or cost .  They also
express concern for the vaccinat ion of  their  partners (LaJoie
et a l .  2018) .  This study took place in a col lege in the US,
therefore there is  data lacking as to whether or not this
would be repl icated in a less educated or even cultural ly
di f ferent populat ion.  The inf luence of  cost is  less relevant in
Ireland as the vaccinat ion is  free for chi ldren in school  or
those being homeschooled.  The vaccinat ion is  only charged
for when the chi ld does not get i t  as part  of  the schools
vaccinat ion programme (HSE 2020) .   In terms of  parental
inf luence,  i t  has been noted that where parents are highly
educated,  chi ldren are most l ikely  to be vaccinated.  I t  was
also found that parents in the US share more concern for
associated s ide effects than parents in the UK and Austral ia
(Nickel  et  a l .  2017) .   
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SELF TESTING; HEALTHCARE IN THE HANDS OF THE
USER
There are many diseases which involve sel f - test ing as a
method of  screening,  including skin cancer (Wernl i  et  a l .
2016;  Koh et  a l .  2019;  Robinson et a l .  2020) ,  diabetes
(Devarajooh,  2017) ,  and HIV (Krause et  a l .  2013) .  The
opportunity for sel f - test ing v i ta l ly  increases populat ion
coverage.

Sel f -Test ing for  Cerv ical  Cancer

Knowledge of  the connect ion between HPV infect ion and
CC al lows for sel f -screening for HPV,  to understand the
potent ia l  r isk for CC.  A study shows that deregulated
micro-Ribonucleic acid (miRNA) expression associated with
CIN3 and cervical  cancer development can be detected by
sRNA ‐Seq in HPV ‐posit ive sel f ‐samples.  The analysis  of
miRNA expression presents promising tr iage strategy for
detect ing CIN3 and cervical  cancer,  which can be used in
sel f -samples (Snoek et  a l .  2019) .  
Research supports sel f -sampl ing,  as an eff ic ient a l ternat ive
to c l in ic ian sampl ing for detect ing high r isk HPV.  I t  has
been reported that women view obtaining their  own
samples,  posit ively  (Harper et  a l .  2002) .However,  more
recent research shares that women have low conf idence in
their  abi l i ty  to sel f -sample,  and they have low trust  in the
abi l i ty  for the test  to ident i fy  women who are at  r isk for CC
(Malone et  a l .  2020) .

A majority  of  research addresses under screened and
underrepresented populat ions,  f inding that vaginal  samples
effect ively  improve screening rates in these populat ions
(Boggan et a l .  2015) .  This research is  supported by observing
more completed sel f -samples than screening rates among
medical ly  underserved ,  Hispanic ,  Hait ian and non-Hispanic
Black women (Kobetz et  a l .2018) .
There is  a c lear opportunity for expanding sel f -screening,  for
women who don’t  part ic ipate in tradit ional  cytological
screening (Nelson et  a l .  2017) .  I t  has also been noted that
transmascul ine people have lower rates than c isgendered
women. This is  thought to be related to the power dynamic
between doctor and pat ient ,  a long with low sel f -conf idence of
the transmascul ine pat ient (Bernstein 2019) .  Sel f -screening
has been seen to improve cervical  screening rates in
this underserved populat ion.  This study,  took place in
Boston,  and had a diverse sample which can be presumed a
general ized representat ion (Reisner et  a l .  2017) .  Although
HPV sel f -screening,  is  general ly  examined with relat ion to
underserved populat ions,  i t  can be hypothesised that i t
would have the same eff ic iency in the general  populat ion.  I t ’s
success in under-represented populat ions al lows i t  in theory,
to work eff ic ient ly  for under 25 ’s .
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DESIGN INTERVENTION IN HEALTHCARE 
Design for  the purpose of  this  study,  refers to an intervent ion
which came about from the use of  design thinking,  and fol lowed a
design process of  research- ideat ion-test ing.  
Universal ly ,  design is  having a posit ive impact in health care (von
Frankenberg Berger et  a l .  2020) .  Including technological  advances
(Al loghani  et  a l .  2018;  Orj i  and Moffatt  2018) ,  the transit ion of
pat ients to users,  and user centered design (Luna et  a l .  2017;
Runaas et  a l .  2017) .  Despite the many design intervent ions within
healthcare,  i t  has been argued that healthcare continues to
redesign the queuing system in Blockbusters (v ideo rental  store) ,
rather than creat ing Netf l ix  (Daigre 2019) .  Insinuat ing that there
have been many attempts at  incremental  innovat ion as opposed
to radical  innovat ions.  A radical  innovat ion,  s imi lar  to Netf l ix  and 
 movies,  would require reimagining what i t  current ly  means to be
treated in healthcare.  I t  is  di f f icult  to quanti fy  the impact design
has on healthcare due to the lack of  descr ipt ion in
recording methods or results for design projects (Bazzano et a l .
2017) .  I t  important to note design is  often implemented,  rather
than reported on and publ ished.  Therefore,  i t  may be
most suitable to examine case studies in which design
intervent ions have been used in healthcare.  Part icular ly  as
methods of  design thinking,  often prove valuable for redesigning
healthcare systems (Chanpuypetch
and Kritchanchai  2020) .  The author wi l l  explore a number
of examples where design intervenes with healthcare,  with regard
to:  Environmental  Design and reducing st igma through des ign.
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Environmental Design

Environmental  Design (ED) speaks to how our
surroundings are designed,  our bui ldings,  workplaces,
parks and even healthcare faci l i t ies.  Good design
pleasures us,  and
poor design displeases us (Fr iedmann et a l .  1978) .  ED has
been commended for i ts  abi l i ty  to improve both provider
and pat ient experiences within healthcare sett ings,
through acoust ics (Astron Health 2020) as an example.  For
example,  in
Mercy Health – West Hospital ,  USA,  modular furniture and
adjustable furnishings along with a mix of  central ized and
decentral ized work spaces,  was able to increase
col laborat ion and enhance pat ient experience (Knol l
2015) .  However,  general ly  ED research is  used to
recommend adjustments for faci l i t ies ,  to improve pat ient
or provider experience.  In recent years i t  has been used
to suggest improvements for
pat ients v isual  and auditory pr ivacy (Bjorngaard 2010) .
Along with imply ing that the ED of  a healthcare faci l i ty  can
affect  occurrence of  v iolence against  staff
(MohammadiGorj i  et  a l .  2020) .  ED posit ively  impacts
pat ient health outcomes (Laursen et  a l .  2014) ,  and more
recently  has even been
seen to decrease suffer ing and increase QoL for pat ients
who are in end of  l i fe care (Zadeh et a l .  2018) .  With this in
mind,  there are studies which make suggest ions based on
ED and are then fol lowed up.  

For instance,  a neurological  rehabi l i tat ion unit  was
examined with the intent ion to
identi fy  reasons behind healthcare professionals ’  errors,
naming l ight ing,
ergonomics and layout design in part icular (Chaudhury et
al .  2009) .  A fol low up study reassessed the same
neurological  rehabi l i tat ion unit  and found many of  the
suggest ions had been improved upon (McCunn and
Gifford 2013) .  So,  research and design work wel l  together
to create and improve healthcare faci l i t ies which st imulate
wel lbeing (Ulr ich 2001) .
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Design Intervention against Stigma

In st igmatised condit ions,  design has often intervened to
make part  of  the process easier for pat ient or provider.  I t
can often act  to dest igmatize the condit ion,  topic or
i l lness.  For example,  nonprof i t  organisat ions l ike the Case
for Her (The Case For Her 2021) ,  work to reduce st igma
around female healthcare.  Over the past two years,  they
have sponsored design br iefs for the popular New Blood
Awards for student designers,  to shed l ight on topics
l ike menstruat ion,  and female pleasure al lowing young
designers to tackle these issues through design
(Ljungberg 2020) .  These awards saw the creat ion of
Cl i tarHero,  a touch screen game, for matching speci f ic
pleasure techniques to music (Higgins 2020) through UX
design.  Along with a market ing campaign,  ‘Am ( i )  Normal? ’
with v isual  design to normal ise vulvas (Donagh 2020) .

I t ’s  not just  women’s health which is  st igmatised.  Males
mental  health is  heavi ly  st igmatiaed (Chatmon 2020) ,  so is
male physical  health,  and the st igma can be seen as a
barr ier to males accessing health and wel lbeing
services (McCreary et  a l .  2020) .  Design has intervened in
the form of community-based promotion,  where
programmes are designed to promote trust
and normal ise the involvement of  men in the services
(Robertson et  a l .  2016;  Ol i f fe et  a l .  2020) .

Of course the st igmatisat ion of  diseases is  non gender
specif ic ,  i t  exists when something is  deemed undesirable,
and subsequently  indiv iduals are devalued in accordance
(Goffman 2009) .  Design has an important role in assist ing
with the removal  of  st igma and creat ion of  a new norm.
Displayed in the st igmatised Human Immunodef ic ient
Virus (HIV)  (Turan et  a l .  2017) ,  design has intervened to
create a sel f -screening k i t  for HIV,  where part ic ipants can
col lect  their  own sample from the comfort  of  their  home.
It  has proved highly effect ive for col lect ing samples,  and
improving screening uptake (Ngure et  a l .  2017) .  As
mention,  i t  even proves successful  for sel f -sampl ing for
CC screening (Nelson et  a l .  2017;  Kobetz et  a l .  2018) .  In
bowel cancer,  a prototype was developed for col lect ion of
faeces at  home, with a v iew to normal ize bowel
cancer screening.  The approach adopted a part icular v iew
to change the language;  switching the narrat ive from
bowel cancer to bowel health.  This served to  improve
pat ient experience and l imit  st igma associated with this
speci f ic  type of  cancer (Hel ix  Center 2018) .  This change of
language is  crucial  to the way which a disease is  v iewed.
Changing language surrounding a disease can be of  huge
importance and lead to successes in treatment of  the
disease.
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For example,  changing language from prais ing weight loss
for pat ients who are obese,  to prais ing the behaviors
which lead to the weight loss can lead to more consistent
weight loss,  and posit ive behaviour changes
(Daundasekara et  a l .  2019) .  This is  idea is  represented
dif ferent ly  more recently  as the global  COVID-19 being
descr ibed as ‘a  perfect  storm’ .  This negat ively  impacts the
idea of  the v irus as out of  the control  of  humans,  l ike a
storm. However,  there are many ways in which people can
help s low the transmission of  the v irus.  To say i t  is
unpredictable l ike a type of  weather damages the
reputat ion of  the Publ ic  Health prevention efforts and
al lows i t ’s  control  to be mere chance (Brandt and
Botelho 2020) .

The success of  design intervent ion in healthcare,  and the
posit ive outcomes of  designing for st igmatised condit ions
are promising.  I t  could be hypothesised that a design
intervent ion would be appl icable in CC screening or
prevention as i t  is  another st igmatised condit ion
(Ongtengco et  a l .  2020) .  Perhaps mindfulness of  language
and narrat ive behind intervent ions would be of  part icular
interest ,  in reducing st igma surrounding the disease
(Wearn and Shepherd 2020) .
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CONCLUSION 

There is  an abundance of  l i terature which impl ies a lack of
knowledge surrounding HPV and CC.  This l i terature
acknowledges that the lack of  knowledge is  often
attr ibuted to fear ,  anxiety and other negat ive emotions.  I t
is  a lso widely accepted that knowledge of  HPV and CC can
be great ly  increased however i t  is  much more di f f icult  to
address att i tudes towards the disease.  
Design as a method of  intervent ion is  hugely successful  in
healthcare,  however usual ly  in the form of incremental
design.  The success of  design,  and the opportunity to
improve educat ion,  att i tudes and uptake of
screening and vaccinat ion for CC and HPV,  highl ight a
fantast ic  gap.  This gap is  what I  intend to examine with
further pr imary research,  and as a result
c lose the gap with the means of  design.  
-       

Improving Knowledge of HPV and CC.

Improving Attitudes towards HPV and CC.

Increasing uptake of screening for CC

Increasing uptake of vaccination for HPV
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THE RESEARCH GAPS 
Improving Knowledge of HPV and CC.

Improving Attitudes towards HPV and CC.

Increasing uptake of screening for CC

Increasing uptake of vaccination for HPV

These research gaps,  can be seen throughout services and
within the att i tudes of  people.  Their  existence inspires the
designers research to explore these gaps,  and create a
design intervent ion to br idge the gaps.  

Bui lding upon the abundance of  previous l i terature and
research,  the designers research wi l l  take the form of
interviews and surveys.  The aim wi l l  be to  ident i fy
part ic ipants att i tudes towards these areas,  and
understanding the educat ion levels of  women, as wel l  as
how they understand the HPV vaccine and HPV i tsel f .  

In the fol lowing sect ions the designer wi l l  ident i fy  the
stakeholders,  and conduct their  own research to explore
the aforementioned gaps to aid the creat ion of  a design
intervent ion.  

Research Gaps 47



STAKEHOLDERS
INITIAL STAKEHOLDER IDENTIFICATION

CYCLE OF CARE ANALYSIS
FLOW OF MONEY ANALYSIS



STAKEHOLDERS

Under 25's

Parent

Irish Cancer
Society

High Influence / Low
Interest. 
They control regulations.
They need to be kept
satisfied & informed.

High Interest / High
Influence
These are the most
important.
They are to be fully 
engaged and kept
satisfied.

High Interest/ 
Low Influence
Keep them
informed.

Low
Interest/Low
Influence
Monitor them but
no need for
regular contact.

Doctor
Pathologist

Researcher

HSEPharmacist

HPRA

Pharmaceutical
Company

Schools/colleges

Doctor
Gynecologist 

Department of
Health 

Hospitals

Hospital porter

Cleaner
Vaccinating

Nurse

Public health
manager

Nurse

Doctor overseeing vaccination

Student

Stakeholder Analysis

There are two ways by which the author wi l l  ident i fy  stakeholders in the f ie ld of  CC prevention
and treatment.  With regard to Cycle of  Care -  Pat ient prevention,  diagnosis and treatment as wel l
as F low of  money -  fol lowing the transact ions.  This ident i f icat ion can be used to tr iangulate
results with the pr imary and secondary data col lect ion at  a later stage (Yock 2015) .  F irst ly ,  the
author quickly  from intuit ion,  mapped the stakeholders by interest  and inf luence.
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Mapping the way by which pat ients interact  with the systems.  There are two systems which are in play here:
1.  The immunisat ion Programme for the HPV vaccinat ion.
2.  The Cervical  Check Programme for the screening process of  cervical  cancer.  
The cycle of  care continues after the cervical  screening,  however this  fa l ls  outside the strategic focus for 
this  project .  

CYCLE OF CARE

Stakeholder Analysis - Cycle of Care

Parents contact mop up
clinic if their child was

absent for
immunisation.

Immunisation team 
come to school to give
out the vaccinations.

Nurse administers
vaccine to student.

(Supervising doctor is
present)

Leaflet is given to
parents & consent form

is signed by parents.

Student waits 15
minutes post vaccine
under watchful eye of

the nurses.

Public health nurse
drops leaflets into

school.

Attend clinic and receive
vaccination from 

nurse.

Child receives
vaccination in GP.

Student has adverse
reaction.

Student has severe
adverse reaction.

Taken to A&E,
adrenaline

administered by
paramedics.

Public Health Nurse & Immunisation Team

Verbal explanation of
treatment to parents

e.g. paracetamol.

ParamedicsGeneral
Practitioner

Parent /Guardian

Patient / Student /Child

1.

Child isn't in school.
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2.  The Cervical  Check Programme for the screening process of  cervical  cancer.  
The cycle of  care continues after the cervical  screening,  however this  fa l ls  outside the strategic focus for 
this  project .  

CYCLE OF CARE

Stakeholder Analysis - Cycle of Care

Woman who has HIV
will be registered from

age 20.

Woman attends the
screening at her GP or

a screening clinic.

Nurse or GP 
complete screening and 
take a sample specimen.

Woman receives
invitation &

information in the post.

Sample is collected and
sent to the nearest

hospital lab.

Woman turns 25 and
registers with cervical

check.

Transmasculine person
registered as man must
visit & discuss with GP.

Pathologist checks the
sample in the hospital

lab.

Treatment will be
organised if required,
otherwise  they come
back for their next

appointment

Cervical Check Programme
General Practitioner

Nurse

Result is sent back to
GP or clinic and

returned to patient.

G
P

Re
ce

pt
io

ni
st

 
 

G
en

er
al

Pr
ac

ti
ti

on
er

An Post
Cervical Check 

Woman / Patient

2. An Post Pathologist
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Stakeholder Analysis - Flow of Money

Flow of  money analysis  considers the stakeholders who are funding the cycle of  care.  Including who pays for
the treatments and services involved (Yock et  al .  2015) .  In Ireland the publ ic  healthcare system is  managed
by a third-party payer system, in that the pat ients do not pay for their  treatments.  Although private
treatments,  and tr ips to the GP without a val id medical  card are payed for by the pat ient .  This analysis
addresses the f low of  money in the Ir ish publ ic  healthcare system.

FLOW OF MONEY

Employers

Health Insurance
Companies

Out of Pocket payments
(Individual)

Government Funded
Schemes

(Individual &
Corporate Taxes)

Private and public
healthcare providers.

This diagram has been adapted from the Ir ish Health
Insurance Authority  report  2018 (Geary et  al .  2018) .

Funding
Funding for the Ir ish healthcare system, comes mainly from
government sources with addit ional  contr ibut ions from out of
pocket payments and private health insurance.
72% is  government funded.
13% Household out-of-pocket .
12% Voluntary Health Insurance
3% Other Voluntary care payments including non-prof i t
inst i tutes and employer-provided healthcare.

Covered
individuals

Elderly &
disabled.

Poor elderly &
disabled.

Non covered
individuals

Medical Card

Working
Individuals

Essentia l ly ,  working indiv iduals pay taxes.
These taxes fund schemes such as medical  cards,  these
medical  cards often ent i t le the holder to free healthcare,  the
entit lement to the card is  based off :  income, disabi l i ty  and
age.  I f  you are not ent i t led to a card,  you pay healthcare
insurance or pay your fees direct ly  to the healthcare provider.
Some employers pay for their  employees healthcare.  
The cervical  check and HPV vaccinat ion programme are both
government funded.
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RECRUITMENT
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RECRUITMENT
Detai ls  of  the ethics approval  can be found in both Appendix 1
and the Design History Fi le/3.Val idation.

Participant Access
Due to COVID-19 restr ict ions,  a l l  sampl ing methods wi l l  take
place remotely .  The sampl ing method wi l l  involve surveys v ia
Microsoft  Forms and interviews v ia Microsoft  Teams. This sample
wi l l  be that of  a purposive sample,  research suggests that
purposive sty le is  ef f ic ient for sampl ing speci f ic  groups onl ine
(Gentles et  a l .  2015) .  Recruitment wi l l  be v ia posts on the
researcher ’s  social  media accounts,  v ia Twitter ,  Facebook,  and
Instagram. Social  media is  seen to be eff ic ient for recruitment of
hard to reach populat ions (Topolovec-Vranic and Natarajan
2016) .  Issues may ar ise with regard to part ic ipants answering
quest ions quickly  and randomly as they are sel f -administered,
but data col lected which is  not benef ic ia l [M1]  wi l l  be excluded
from the analysis  (Necka et  a l .  2016) .  

Inclusion criteria: female, between 18-24, able to consent
OR

Able to consent, current or past experience
working in women's health or cervical cancer screening (this includes male

gynaecologists. 
 

Exclusion: Male, out of age range or unable to consent
OR

no experience in women's health/cervical cancer screening.

Social media provides an effective method of recruitment based
on a wide variety of variables and will be time and cost efficient
(Boas et al. 2020). For the interviews, women will be recruited
online from social groups which cater to gynaecology and
women’s health. There will be 25[M2]  women recruited. Previous
design research through my MSc module ‘ Design Research’ has
provided me with continued access to Gynaecologists at Cork
Obstetrics & Gynaecology associates. Therefore, I will recruit
participants from this clinic, and no HSE staff will be used. Five of
these healthcare professionals will be recruited for interviews .
They will be recruited via a phone call, where they will be
provided the relevant information and asked if they would like to
partake in the research. They have expressed their
interest in helping with future projects in the past.
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DATA PROTECTION

The ful l  ethics approval  request form is  avai lable in Appendix 1 as wel l
as the designhistoryf i le/3.Val idat ion/EthicsReport .  

Data col lected wi l l  be treated with conf identia l i ty  and part ic ipants
treated with anonymity.  The research wi l l  be GDPR compl iant .  At  the
beginning of  the research,  part ic ipants can freely enter the research,
after being informed of  what is  involved with taking part ,  e .g . ,
information col lected regarding opinions and att i tudes towards
Cervical  Cancer.

Once ful ly  br iefed they can ask further quest ions or g ive their  consent.
Information about the storage and anonymity of  the data wi l l  be given.
The part ic ipant wi l l  a lso be informed that they can withdraw from the
study,  for any reason,  at  any t ime.  Part ic ipants ’  data wi l l  be processed
with the sole intent ion of  achieving the research object ive.  

Al l  data wi l l  be anonymized as i t  is  col lected.  In a written academic
paper at  the end of  the year ,  i f  data is  to be used,  ident it ies of
part ic ipants ’  wi l l  be anonymized by pseudonyms. The storage of  the
data wi l l  be stored on a password protected university  computer ,  in a
locked room.
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RESEARCH
METHODS

SECONDARY RESEARCH
PRIMARY RESEARCH

METHODOLGY



Reddit Forums
 

Exploring subreddits on reddit, to examine
women's experiences of screening, their

opinions and knowledge surrounding HPV
and CC & opinions on the HPV vaccination.

 
Reddit is frequently used(Record et al.2018;

Du et al. 2020) as an
inexpensive and reliable method of data
collection(Jamnik and Lane 2017). Also

notably recorded as useful for acquiring
health opinions, which is lacking in scientific

research(Foufi et al. 2019). It is also
beneficial as it does not require ethics
approval, as the information is already

existing on the internet

Scientific Papers
 

An examination of existing literature to
gain an understanding of CC and HPV. To
understand what the came before, and

what methods and findings previous
researchers and designers used and

uncovered. This helps to create a picture
of what exists and what is missing and

helps direct the rest of this project.
 

Papers which were used came from
Journals including: PubMed, the BMJ, the
Lancet, the American Journal of Lifestyle

Medicine, International Journal of
Sustainability in Higher Education and the

Journal of American College Health.

SECONDARY METHODS
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Survey 
 

The intention of the survey was to find 
understand attitudes towards and

knowledge levels of Irish women between 
18 - 24, with regard to Cervical Cancer, and

the role HPV plays in cervical cancer.
 

Questions  to understand their current
knowledge of both Cervical Cancer and HPV,

along with understanding their attitudes
towards the cancer, it's screening and it's

vaccination process. In an attempt to
understand their feelings, in order to make 

 an informed design intervention.

Interviews
 

The purpose of the interviews was to
understand the health care professionals

opinion on the screening process, how
they approach it and if they feel women

have the correct information. To
understand what the screening process is

and to identify if it could be replicated. 
 

It is important to also acquire opinions and
attitudes of women who have been

screened, to understand how they relate
to the process and if there is anything

which needs to be improved upon. 

PRIMARY METHODS
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METHODOLOGY 

Methodology

The research in this  study was designed to ident i fy  gaps in
the knowledge of  Ir ish women under 25 surrounding CC and
HPV. The aim was to uncover potent ia l  needs  to create a
design intervent ion that would increase knowledge levels
and improve att i tudes among this cohort  of  Ir ish women.
The author used a induct ive process,  whereby the data were
col lected and analysed to ident i fy  patterns which may be
indict ive of  relat ionships between var iables.  This a l lowed the
designer to establ ish meanings in order to categorise the
data.  Al l  data col lect ion was completed remotely due to
COVID-19 restr ict ions.  A mixed methods approach was used
by combining quantitat ive and qual i tat ive methods,  this
al lowed for a general isat ion from the sample to a
populat ion,  for a more r ich,  contextual  understanding of  the
knowledge and att i tudes towards HPV (Gray 2014) .  The
research was gathered to understand peoples experience of
the social  real i ty .  A form of phenomenological  research was
appl ied,  in preference of  ethnographic research.  This was to
understand peoples experiences of  cervical  screening and
the HPV vaccine rather than examine the relat ionship
between culture and behaviours around screening and
vaccinat ion (Tesch 1994) .

Reddit  forums were also examined to f ind relevant
information about knowledge levels and att i tudes towards
CC and HPV (Record et  a l .  2018) as an inexpensive and
rel iable method of  data col lect ion ( Jamnik and Lane 2017) .
Reddit  has proven successful  in the explorat ion of  ur inary
incontinence (Du et  a l .  2020) ,  which may be considered
st igmatized.  Reddit  is  a lso notably recorded as a useful  tool
for acquir ing health opinions from members of  the general
publ ic ,  which is  arguably often lacking in scient i f ic  research
(Fouf i  et  a l .  2019) .  

F irst ly ,  data was used from exist ing sources and compi led to
identi fy  current research.  Secondly ,  pr imary research was
carr ied out by the author,  through conduct ing surveys and
interviews.
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TYPE OF RESEARCH

Methodology

Primary research took the form of a quest ionnaire and semi-
structured interviews.  The use of  quest ionnaires was chosen
due to several  advantages they provide including the fact
they are low cost with regard to both t ime and money.
Quest ionnaires also provide data quickly  and make sampl ing
a large cohort  of  people easy.  Addit ional ly ,  data col lected
using c losed quest ions can be analysed relat ively  quickly .  The
survey contained both open and closed quest ions.  Closed
quest ions provided data which was easy to analyse,  however
lacked r ich insight .  The open quest ions al lowed the
opportunity for elaborat ion and often,  r ich insight ,  but they
were more di f f icult  to analyse.

The author carr ied out both pr imary and secondary research.
The primary research was carr ied out in the form of a mixed
methods approach.  This included a combinat ion of  both
quantitat ive and qual i tat ive research.  This mixed methods
approach has proven useful  for capturing overlapping but
also di f ferent elements of  the topic (Gray,  2014) .

Primary Research

 A mixture of  both quest ions al lowed for a deeper
understanding of  answers.  The interviews were semi
structured,  this  a l lowed the author to probe for att i tudes
and opinions based on orig inal  answers,  which was not
possible throughout the quest ionnaires.  These interviews
were completed by a separate sample of  part ic ipants,  who
were gathered fol lowing their  complet ion of  the or ig inal
quest ionnaire.  They sought to explore the themes from the
survey with an emphasis on the ‘why ’ ,  to indicate why the
part ic ipant fe l t  this  type of  way.  The interviews took place
over Microsoft  teams due to COVID-19 government
restr ict ions.  The v isual  e lement of  the interviews,  and the
fact  they were usual ly  taking place in the part ic ipants
house al lowed for a development of  trust  and eff ic ient
inter-personal  communicat ion (Gray 2014) .  

Secondary Research
Secondary research was carr ied by examining exist ing
research and producing a l i terature review. This was done
with the intent of  establ ishing an up-to-date understanding
of the current knowledge of  and att i tudes towards CC and
HPV. I t  a l lowed the author to ident i fy  issues and themes
which are current ly  studied and to highl ight gaps in current
knowledge.  I t  was also benef ic ia l  to explore how design
intervent ion has been successful ly  used previously in
healthcare sett ings,  to guide the author in her own
explorat ion of  design as an intervent ion in CC and HPV. 
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PARTICIPANTS

Methodology

Recruitment
The sample can be descr ibed as a convenience sample as
wel l  as a snowbal l  sample.  This is  due to the authors
approach to recruit ing easi ly  accessible subjects v ia social
media.  Social  media was used as an eff ic ient way to recruit
hard to reach populat ions (Topolovec-Vranic and Natarajan
2016) .   Once the init ia l  subjects were recruited,  they in turn
shared the quest ionnaire and were given the opportunity to
volunteer for interview part ic ipat ion.  I t  a lso offers an
effect ive method of  recruitment based on a wide var iety of
var iables and is  t ime and cost eff ic ient (Boas et  a l .  2020) .

Participants
Part ic ipants for the quest ionnaires were indiv iduals aged
between 18-24 with a cervix and the abi l i ty  to provide
informed consent.  They were l iv ing in Ireland and had not yet
undergone cervical  screening.

Part ic ipants for the semi-structured interviews were also
women between 18 – 24 as wel l  as health professionals with
a special i ty  in gynaecology.  
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DATA COLLECTION - WOMEN

Methodology

An onl ine survey was administered v ia social  media.  Including
posts on Twitter and Instagram. Social  media is  seen to be
eff ic ient for recruitment of  hard-to-reach populat ions
(Topolovec-Vranic and Natarajan 2016) .  Social  media also
provides a t ime and cost-eff ic ient method of  recruitment
(Boas et  a l .  2020) The purpose of  the survey was to obtain
general  knowledge and opinions of  a populat ion of  Ir ish
women in relat ion to CC and HPV. The quest ions were a mix
of qual i tat ive and quantitat ive,  including quest ions regarding
trust in the Ir ish Cervical  Cancer Screening programme using
a Likert  scale.  There were open ended quest ions asking,  ‘what
is  cervical  cancer ’ .  These quest ions were used to ident i fy
where exact ly  the information is  lacking,  i f  there is  a
repeated misinformed answer,  and where the source of  this
misinformation is .  These part ic ipants were el ig ible for
part ic ipat ion i f  they were 18-25 years old and had a cervix .
There were responses from 103 part ic ipants,  however 8 were
unable to complete the survey due to their  age.  93
part ic ipants completed the survey.  There was no interact ion
with the researcher during the survey and there was no
incentive for part ic ipat ion.  Exclusion of  an incentive al lows
the outcomes of  the survey to be object ive.  

Online Survey

The semi-structured interview took place v ia Microsoft  teams
and lasted between 15-35 minutes.  These interviews took
place in Engl ish and were audio recorded.  

Interviews
The author used a mixture of  purposive,  convenience and
snowbal l  sampl ing to select  indiv iduals who were between
the ages of  18 and 25 with a cervix .  The part ic ipants were
purposeful ly  selected as they f i t  the age cr i ter ia .  The
sampl ing progressed into a snowbal l  sample as the
part ic ipants shared the opportunity to partake in an
interview with their  fr iends.  Part ic ipants were recruited v ia
social  media platforms including,  Twitter and Instagram. This
aspect of  using social  media made the sample some what of  a
convenience sample.
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DATA COLLECTION - HEALTH CARE PROVIDER

Methodology

As written consent is  required for part ic ipat ion and due to
COVID-19 restr ict ions,  informed consent had to be obtained
onl ine.  The semi-structured interview took place v ia Microsoft
teams and lasted between 30-45 minutes.  These interviews
took place in Engl ish and were audio recorded.  These
interviews were subsequently  transcr ibed verbat im, and then
the recordings were destroyed.  

Interviews
The author used purposive sampl ing to select  indiv iduals who
were between the ages of  18 and 65,  with experience in
gynaecology.  Pract i t ioners were recruited v ia a phone cal l .
These pract i t ioners had been worked with in the past and
had previously expressed interest  in helping with future
projects.  
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DATA ANALYSIS

Methodology

The interviews were transcr ibed verbat im with the aid of
Otter ,  a transcr ipt ion tool .  These transcr ipts were read over ,
and themes began to form. The designer created a code book
to ident i fy  var ious themes within the transcr ipt ions.  There
were two rounds of  coding,  before the f inal  codes were
identi f ied.  The author proceeded to draw observat ions from
the themes and the interview quotes.  These observat ions
were analysed,  and problems or opportunit ies were ident i f ied
for each observat ion.  Then the design need was establ ished.

Online Survey
The survey was c losed to new responses after 5 days of  being
open.  Microsoft  forms generates basic stat ist ics ,  so this
information was used.  The raw data were then compi led into
an excel  f i le ,  and the designer read through the data.  They
were looked over twice before themes were ident i f ied,  from
repeated ideas and topics.  In another f i le ,  each quest ion and
its answers were addressed,  common answers were noted
along with any anomal ies.  The author then drew observat ions
from these themes.  The observat ions were analysed to
identi fy  the problem or opportunity from the observat ion,
along with the design need which this presented.  

Interviews

The needs ident i f ied from the interviews,  and the surveys
were joined with observat ions pul led from the secondary
research.  These needs were categorised by colour in an
excel  f i le .  Once categorisat ion was complete,  the needs
were f i l tered.  F irst  the init ia l  325 needs were examined
and repeated needs were removed.  From there 200 needs
were assessed in terms of  the impact addressing the
need would have on the indiv idual ,  the provider and the
treatment landscape.  After rat ing the needs from 1 – 5,
low scoring needs were el iminated.  A further 88 needs
were rated by the authors personal  preference to
addressing the need.  42 needs were then assessed by a
publ ic  health care professional  to ident i fy  the publ ic
health preference and these 12 needs underwent a
market analysis .  This left  4 needs which were then
examined in terms of  the impact addressing them would
have on the tr iple bottom l ine (e.g People,  Prof i t ,  P lanet) .
These needs were used to inform a design guide,  for the
design of  a solut ion.  

Needs Filtering
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FINDINGS



CODING THE FINDINGS
With the data col lected,  the designer created a
codebook,  to ident i fy ing certain themes as they arose
in the transcr ipts and surveys.  A copy of  the codebooks
and their  i terat ions can be seen in Appendix 2.  The
codebooks exist  in their  ent irety in the Design history
f i le/0.Feasabi l i ty/ Interviews.  This coding process took
place in two stages.  The designer read through the
results and jotted down themes.  Then these themes
were highl ighted in var ious colours and read over.  New
themes were created,  and given colour codes.  These
were then shared with an expert  who suggested the
addit ion of  a number of  other codes.  This took place
for both the interview transcr ipts and the surveys.

The coding of  the interviews saw the creat ion of  the
fol lowing codes and their  subsequent colours which
can be seen below:

Agency
Distrust in Healthcare
Attitudes
Gender
Education
Knowledge / Information Acquisition
 -  Friends -  Google /Online -  Family 
Ability to Self-Test
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 -  Google -  Parents  -  School  -  Gossip -  Didn’t  care 

Coding of  the surveys resulted in s imi lar codes and a
select ion of  codes which were unique to the survey
results .  These codes and their  subsequent colours can
be seen below.

Mixing up vaccine and HPV 
Information sources 

Negative Emotions 
Sexualisation 
Catholicism  
Stigma 
Negative Prejudice  
Fear 
Causality 



THEMES

KNOWLEDGE
ACQUISITION EDUCATION ATTITUDES

AGENCY

A number of  themes which were uncovered
throughout the pr imary research.

Knowledge Acquisition  
Where do they get the information from?
What do they think of  this  information?

Education
How is something addressed in formal
educat ion?
Did the part ic ipant enjoy or f ind the
educat ion benef ic ia l?

Agency  
The degree to which someone is  making
their  own decis ions,  or the feel ing of  need
for them to make these decis ions.

Attitudes  
Displayed att i tudes towards any topic
discussed.

Equitable Access 
The need to give everyone access to
something,  and taking into considerat ion
the indiv iduals l imitat ions to access.

STIGMA

Findings

EQUITABLE
ACCESS

SEXUALISATION

DIGNITY

GENDER

Dignity 
Issues that impact the abi l i ty  for
someone to be respected and valued.

Gender 
The issue of  bias ,  knowledge  and
patient comfort  that are rooted in
gender.

Stigma
The impact of  negat ive opinions about 
a person based on di f ferences or i l lness.

Sexualisation
Making something sexual  in nature,  often
making the topic uncomfortable to discuss.
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SURVEY RESULTS
Response Rates

Of the 162 participants, 2 (1%) did not give their informed consent for
continued participation in the survey. 
Of the remaining 160 participants, 18 (11.25%) fell outside the required
age bracket so they were excluded. 
In total 144 questionnaires were completed, yielding a response rate of
88.89%. 

Demographic Details of the Sample

Of the 162 participants who responded, the largest portion of the
sample were 22 years of age making up 21.88% of the sample. While
the lowest response rate was from 18 year olds responsible for 5.63%
of the sample. A summary of the demographic information is available
in the bar chart to the right.

The survey results are available in the Design History
File/0.Feasability/Surveys.

18 19 20 21 22 23 24 25 25 +

40 

30 

20 

10 

0 

88.9%
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QUANTITATIVE FINDINGS

Findings

Of the part ic ipants which responded to the survey,  144 (80%) said they
had heard of  HPV before.  88 (62%) said they did not learn about HPV
in school  compared to the 31 (22%) who did.  When asked whether they
thought there was enough avai lable information on HVP,  79 (56%) of
the part ic ipants thought there was not suff ic ient information avai lable.
The place where these part ic ipants would go to f ind this information
was 110 (77%) google,  10 (7%) peer-reviewed l i terature,  7 (5%) parents
and 3 (2%) fr iends.  101 (73%) of  the part ic ipants rated themselves as
having a low knowledge of  CC.  113 (82%) rated their  knowledge of  HPV
as low but in comparison 88 (64%) rated their  knowledge of  the HPV
vaccinat ion as low. So,  despite having low knowledge levels relat ing to
HPV,  knowledge levels are rated higher regarding the HPV vaccinat ion.  

Knowledge Levels

Google
77.5%

Other
8.5%

Peer Reviewed Literature
7%

Parents
4.9%
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QUANTITATIVE FINDINGS

Findings

 

Attitudes toward prevention and treatment

Of the part ic ipants 110 (77%) had been vaccinated and those who
were noted they had because i t  was free 48 (44%) and because their
parents had told them to 37 (34%).  Att i tude towards cervical  screening
was that 139 (100%) thought i t  was necessary,  and 126 (91%) fe lt  that
under 25 ’s  should be offered cervical  screenings.  Conf idence in the
cervical  screening however,  gathered that 15 (11%) of  part ic ipants
rated their  conf idence as high.  On the other hand,  conf idence in the
vaccinat ion programme was higher with 72 (52.4%) part ic ipants
recording their  conf idence as high.

Cervical Screening  is necessary
100%
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Do you frequently  google symptoms onl ine?
Have you ever had a cervical  smear? (Talk me through i t )
(How did you feel )
Would you go for a cervical  smear?
Did you receive the HPV vaccine? (Did you get any
information beforehand) (Where did you get)
What do you know about cervical  cancer & HPV?
What are your concerns for cervical  screenings?
How would you feel  about using your own cervical
screening k i t?

Talk me through the cervical  screening procedure
What is  the screening process looking for? 
Are there any other ways to ident i fy  abnormal cel ls?  
Are the screenings accurate? 
What can be done to improve accuracy/what makes them
so accurate? 

 

Before delv ing into the f indings from the qual i tat ive
research i t  is  benef ic ia l  to know who took part  in this
research.  As wel l  as the quest ions they were asked.  
A sample of  the quest ions asked can be seen below, and the
reminder of  the quest ions can be seen in Appendix 1 or in
the Design History F i le/1.Feasabi l i ty/ Interviews.   

For the healthcare professionals the a sample of  the
quest ions can be seen below:

QUALITATIVE FINDINGS
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A select ion of  the interview part ic ipants are represented
graphical ly  below.

Occupation:  Waitress

Participant 1.
Under 25.  
Highest Educat ion:  Leaving Cert .

Participant 2.
Over 25.  
Highest Educat ion:  Leaving Cert .
Occupation:  Cler ical  Off icer

Participant 10.
Under 25.  
Highest Educat ion:  Bachelors Degree.
Occupation:  Teacher

Participant 5.
Under 25.  
Highest Educat ion:  Bachelors Degree.
Occupation:  Publ ic  Servant

Participant 7.
Under 25.  
Highest Educat ion:  Masters Degree
Occupation:  Student



The process by which information is  acquired has been
identi f ied to stem from a number of  sources,  but in l ine with
the data col lected within the survey the main source of
information is  the internet ,  c losely fol lowed by family  members,
in part icular mothers.  Issues ident i f ied with the val idity  of  the
information,  and although almost a l l  part ic ipants searched
onl ine for their  information,  they were caut ious of  the source
of this  information not ing “ i t ’s  just  google so I ’m not going to
bel ieve everything I  see” .  Part ic ipants raised issues
surrounding the amount of  information,  and how a large
port ion of  the data was negat ive,  or suggest ive of  the “worst
case scenario” .    

Information Acquisition

Part ic ipants largely fe l t  that school  had i l l  prepared them for
their  vaccinat ion and that they felt  let  down by the school
system. Many noted they felt  their  school  didn’t  provide them
with any sexual  health information because the school  was
cathol ic .  A part ic ipant noted the school  organised a ta lk out of
school  hours for HPV information,  whi le another mentioned
them receiv ing vaccinat ion information after receiv ing the
vaccinat ion i tsel f .  In terms of  general  health information
part ic ipants also felt  the school  had missed the opportunity to
educate them on health,  part icular ly  women’s health.  

Education

QUALITATIVE FINDINGS

Findings

It's just google so I'm not
going to believe everything

I see

No Jesus no, we didn't in
school, there was no
information about

anything

My mam tells me to cop on
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Participant 01 U/25

Participant 01 U/25

Implications of that (googling
symprotms) are mentally

worse
Participant 08 U/25

Participant 07 U/25



QUALITATIVE FINDINGS

Findings

Several  part ic ipants brought up the issue of  consent and noted
that because the vaccinat ion is  g iven to chi ldren,  they require
written consent from the parents.  I t  was communicated that
often there was a lack of  information provided to the chi ldren
regarding health decis ions,  but a sample of  part ic ipants
wondered i f  i t  was an issue that the k ids were not aware.  A few
part ic ipants noted that i f  they had gotten the vaccinat ion now,
they would invest igate the vaccinat ion,  to understand what
they are putt ing into their  body.  However,  at  the t ime i t  wasn’t
a major concern for them.  I t  was also mentioned that the
students are young when they get the vaccinat ion,  so they
typical ly  don’t  care,  and they rely  on their  parents to care.   

Agency

A part ic ipant mentioned their  increased comfort  in the
presence of  female pract i t ioners.  That female pract i t ioners
were gent ler in nature.  They also mentioned that they would
be more comfortable with female pract i t ioners,  and that they
weren’t  aware males could carry out the screening.   

Gender

Men don't know what the
limits are.. 

I always found it more
uncomfortable when it

was a man.

I suppose we were only
young so it wasn't me

giving the consent.

I don't think I even
contested it.
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Participant 02 O/25

Participant 02 O/25

Participant 10 U/25

I didn't question it
 at the time

Participant 12  U/25



QUALITATIVE  FINDINGS

Findings

The issue of  st igma was raised on numerous occasions.  I t  was
mentioned as an issue of  women’s health.  That women’s health
wasn’t  taken ser iously and that i t  was st igmatised.  The
st igmatisat ion of  STIs was also noted,  that people don’t  l ike
talk ing to their  doctors about STI .  I t  was also suggested that
the educat ion of  both sexual  and women’s health was
st igmatised.  One of  the reasons given for this  st igmatisat ion
was based on the cathol ic  nature of  many of  the Ir ish schools.
The issue of  the locat ion of  the cervix was given as a reason
for st igmatisat ion,  g iven that the cervix is  reached through the
vagina and that the vagina is  a ‘pr ivate part ’  makes i t  a taboo
topic.  A part ic ipant a lso blamed the state for the st igmatisat ion
of sex and sexual  health.  On several  occasions,  i t  was
mentioned that the boys in school  had s lagged the gir ls  over
the vaccinat ion which caused them increased anxiety .  

Stigma

The issue of  access also presented i tsel f  during the
research,  and how part ic ipants thought perhaps members
of the Travel l ing community ,  people in direct  provis ion
centres and chi ldren being home-schooled may miss out on
the HPV vaccinat ion and valuable information about this
vaccine.  One part ic ipant pointed out that anyone who
attended cathol ic  schools may have missed out suff ic ient
educat ion about the HPV vaccinat ion and sexual  health.
There was mention of  the need to give these marginal ised
groups equal  access to this educat ion.  But the author notes
that perhaps equal  access is  not suff ic ient ,  that they need
equitable access in order to whol ly  benef i t  from the
educat ion.  

Equitable Access

To the surprise of  the author the issue of  sexual isat ion arose.
A part ic ipant noted that breast cancer is  a commonly spoken of
disease due to the value society places on breasts.  Along with
the idea that “ i f  someone loses a breast ,  they ’re not a woman
anymore” .   

Sexualisation
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OBSERVATION - PROBLEM - NEED 

Findings 

Observat ions were pul led from research,  opportunit ies/problems were
identi f ied and needs were highl ighted.  This is  a sample of  the 
 Observat ions which came from the l i terature review.
The remainder of  the observat ions is  l inked in Appendix 3 and in i ts
ent irety in the Design History F i le/0.Feasabi l i ty/DataSynthesis .

Opportunity to improve understanding of the HPV vaccination.
Opportunity to improve parents education of HPV and CC to allow them to educate their kids.
Transmasculine people are missing out on screening .
Cases of CC in transmasculine people may be missed.
GPs think they know more about HPV than they do so  there is potential for misinformation.
Health professionals can't provide correct information to patients / members of the public.
Opportunity to provide education for male practitioners about HPV and CC.
Male practitioners don't actively upskill with relation to CC and screening
Opportunity to provide education for male practitioners about HPV & CC.
People are embarrassed about having CC or HPV due to the sexually transmitted nature of HPV.
Opportunity to raise awareness that most HPV infections are nothing to worry about
 HPV infection may cause concern but might not be something to worry about
 Unnecessary cause for concern
 Lack of knowledge of HPV causing unwarranted anxiety
Opportunity to raise awareness of role of HPV in CC
Opportunity for self testing for HPV 
 Opportunity to raise awareness of why under 25's are not screened
Women under 25 can still get HPV & CC and they'd be missed.
Over treatment of CC can lead to infertility
Opportunity to raise awareness of likeliood of under 25's getting CC.

Lack of understanding of HPV and the HPV vaccine makes women frustrated.
Where parents are highly educated, their children are more likely to be vaccinated.
Transmasculine people have lower screening rates than cisgendered women.

Male GPs have higher self perceived knowledge of HPV than actual knowledge of HPV.
Nurses who haven't received the vaccination say it is due to lack of knowledge around the topic.
Male practitioners in Ireland describe the smear test as a females issue.
Male practitioners in Ireland believe the smear test is the role of a female practitioner.

There is a bias towards CC due to the sexually transmitted nature of HPV.
Most HPV infections naturally regress 

Patients perceive HPV infection as CC.

European guidelines suggest HPV as the primary method for CC screening.

Screening under 25's is unlikely to reduce cervical cancer rates.

Screening women under 25 may lead to over treatment.

For consistent education about HPV in school.
 For engaging education about HPV and CC for parents. 
A way to improve the experience of transmasculine people during female health checks.
A way to increase uptake CC of screening in transmasculine people.
A way to improve knowledge levels of male practitioners around HPV.
A way to improve knowledge levels of health practitioners around the HPV vaccine. 
A way to improve knowledge  levels of male practitioners around HPV & CC.
A way to improve knowledge  levels of male practitioners around HPV and CC. 
A way to remove gender roles from women's health check ups.
A way to reduce stigma around CC & HPV.
A way to determine if HPV infection is a cause for concern or not.
A way to determine if the HPV infection is of a strand which causes CC (HPV16) 
 A way to increase knowledge of the slow progression of HPV.
 
 A way to increase awareness of the role of HPV infection in CC.
 
A way to increase awareness of reasoning behind not screening women under 25.
A way to screen women under 25 who may be at risk.
For treatment of CC which does not cause infertility.
A way to increase awareness of issues which may arise if women are over treated.

Educat ion Information Acquis i t ion Agency St igma

Information Interpretat ion Equitable Access Gender Inclusion /  Under 25's

Anxiety

Observat ion Problem /  Opportunity Need
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OBSERVATION - PROBLEM - NEED 

Findings

This page adds to the previous pages f indings,  with some addit ional  observat ion-problem-needs.

Girl got the vaccine because everyone else was getting it, and her sister had recently gotten it. 
Students are young when they get the vaccination, they don't give it much thought. 
Students are too young to care about the vaccine. 
Students are throwing the information pamphlet into the bin. 
Students are leaving school during the vaccination talk. 
Belief that the travelling community would miss out on information about the HPV vaccine.
Belief that people in direct provision centres would miss out on the HPV vaccine.
Cervical cancer is a taboo topic
Breast cancer has a good advertising campaign.
Breast cancer affects breasts, which are valued because they're sexualised.

There is an idea that women who loose a breast, are no longer a woman.

Lung cancer is spoken about because it's not taboo and doesn't affect a private organ.
Irelands connection with the church makes talking about sexual health difficult

Google just shows you the worst possible case scenario (when you google symptoms)

For children to be informed about the vaccination.
For raised awareness about f the vaccine & importance of knowing what is going into your body.
For engaging education about HPV vaccination for the students in school
For engaging education about HPV vaccination for the students in school
For engaging education about  HPV vaccination for the students in school
A way to insure everyone has access to the vaccination and HPV information. 
A way to insure everyone has access to the vaccination and HPV information.
A way to reduce stigma around CC.
A way to increase awareness of  the success of CC treatment.
A way to increase awareness of the success of CC treatment.
A way to increase awareness of the success of CC treatment.
A way to reduce sexualisation of women's health.
A way to reduce sexualisation of women's health. 
A way to reduce stigma around CC.
A way to separate the church from education systems.
A way to include sexual health education in catholic schools.
A way to mitigate the negative and over-dramatic results when looking up symptoms.
A way to show the most likely causes of symptoms rather than worst case.

Lack of information passed from family to child, leaving child uninformed.
Child is too young when receiving vaccination, they don’t care.
Child is too young when receiving vaccination, they don’t care.
Vaccination information is not engaging enough to make it home to the parents.
Vaccination information is not engaging enough for students to want to listen.
Opportunity to target the travelling community for HPV vaccinations and education.
Opportunity to target people in direct provision centres for HPV vaccinations.
There is a stigma associated with CC because it can come from an STI & affects a 'private area'
Opportunity to use breast cancer techniques to improve CC advertising.
Opportunity to de-sexualise breasts
Opportunity to remove sexualisation from women's health. 
Opportunity to de-sexualise breasts
Opportunity to remove sexualisation from women's health.
Opportunity to remove stigma around CC
Opportunity to separate state education and church
Sexual health is not addressed in school education in catholic schools.
Over consumption of negative health information online causes uneccessary anxiety.

Educat ion Information Acquis i t ion Agency St igma

Emotional  Support Equitable Access Gender Cathol is ism

Sexual isat ion

Observat ion Problem /  Opportunity Need
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For standardised education of HPV for young students in schools.
A way to explain patients screening results without causing concern.
For raised awareness of the meaning of 'abnormal results'
A method to prevent  the sexualisation of women in a healthcare setting.
A way to increase uptake of cervical screening in transmasculine people..
A way to remove stigma around sexual health among young students in school.
For increased awareness of the HPV and HPV infection among the general population.
For parents to be provided correct information to inform their kids about the vaccine.
For engaging education about HPV vaccination for students in school
For easily accessible, unbiased and engaging information about the vaccination for kids.
For ease of access to correct health information.
For the option to have the vaccination at a later date, when they can make their own decisions.
For kids to be open with their parents about health decisions.
For kids to be informed about health decisions which impact them
A way to spark conversation about sexual health and HPV with boys at home.
A way to reduce stigma of female sexual health education.
A way to promote the importance of sexual health education in catholic schools.
A way to increase awareness of the sexually transmitted nature of HPV.
A way to reduce fear of HPV infection through education.
A way to insure equal/ equitable access to the free vaccine.
A way to support students wellbeing before and after the vaccination.
A way to support the patients wellbeing post diagnosis (of cc).

NEEDS STATEMENTS
From the 325 needs,  a quick f i l ter ing process ruled out the repeated needs,  and afterwards the
remaining 200 needs were categorised.  Below is  a sample of  the remaining needs statements and
their  subsequent category.  The rest  of  the need statements are l inked in Appendix 3,  and can be
found in the design history f i le/0.Feasibi l i ty/DataSynthesis .

Findings

Educat ion

Information Acquis i t ion

Agency

St igma

Emotional  Support

Equitable Access

Gender

Communicat ion

Sexual isat ion

77



Findings - Categorisation

NEEDS CATEOGRISATION
The needs are init ia l ly  organised by thematic analysis .

INFORMATION
ACQUISITION

EDUCATION ATTITUDES

AGENCY

STIGMA

EQUITABLE
ACCESS DIGNITY

GENDER

EMOTIONAL
SUPPORT

CATHOLISISM
 

SEXUALISATION

ANXIETY

COMFORT

COMMUNICATION

UNDER 25'S

SELF TESTING

Needs fixated on improving 
information validity, and ease 

of access. 

Needs which address the issues
within education of disease

management, health &
vaccination.

Needs signalling to informed
consent for children &

whether children need to 
know what's going on

& how much?

Needs which capture the 
attitudes of participants 

from research.

Needs which highlight  who 
 should have equal 

access to opportunities, 
education screening

 & vaccination?

Needs which speak to ensuring 
a person is respected 

& valued.

Needs relating to self testing 
kits for CC screening.

Needs for or against the idea of
including this younger cohort 

in CC screening &
education.

Needs identifying gender issue,
with regard to knowledge

levels, bias and transgender
support.

Needs which address the
issue of stigma across a variety

of topics including CC, HPV
& sexual health.

Needs highlighting sexualisation 
of women in healthcare, breasts

in breast cancer and vaginas
for cervical cancer.

Needs relating to both patient
& provider physical and 
psychological comfort.

Needs relating to the 
relationship between education

& church as well as health 
& church in Ireland.

Needs emphasising the
importance of mental health

and the requirement for
support in this area.

Needs addressing the mental
toll a physical disease can take

and issues causing anxiety
during screening &

vaccination.

Needs highlighting the
importance for communication

between provider & patient 
as well as parent & child.
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DATA SYNTHESIS
NEEDS FILTERING 



After the repl icated needs were f i l tered and the
remaining needs were categorised.  These needs
then began the f i l ter ing process.  Needs f i l ter ing is
subject ive,  however the process insures the
needs are al igned with the designers interests
and strengths.  I t  is  a lso essentia l  for the
considerat ion of  the commercial  v iabi l i ty  of
the needs (Yock et  a l .  2015) .  The approach relates
to how the f i l ter ing was interpreted and the major
factors are the key considerat ions for f i l ter ing.

The needs statements were f i l tered based on the
impact addressing the need would have on the
indiv idual ,  the provider and the treatment
landscape.

These needs were then f i l tered further based on
criter ia including personal  interest ,  and the
direct ion which the designer wants to go with a
solut ion.  

F inal ly  the market was assessed again,  and this
t ime needs were f i l tered based on the market
acceptabi l i ty  of  a solut ion.

This needs f i l ter ing process can be found in the
design history f i le/0.Feasabi l i ty/DataSynthesis and
is l inked Appendix 3.

Needs Filtering 

NEEDS FILTERING

200 NEEDS

42 NEEDS

23 NEEDS

88 NEEDS

6 NEEDS

Approach: Making quick
decis ions about the need
based off  previous research
and intuit ion.
Major Factors:  Is  the need
a dupl icate.

325 NEEDS

Approach: Use a detai led
formula based f i l ter ing
process,  quick research and
intuit ion.
Major Factors:  Impact on
Pat ient ,  provider and
treatment landscape.

Approach: Using quick
decis ions to determine
personal  interest  in the need.
Major Factors:  Possibi l i ty  for
need to be inclusive,
sustainable and intr igue the
designer.  

Approach: A healthcare
professional  uses intuit ion
and professional  experiences.
Major Factors:  Cost and t ime
of real is ing the need.

Approach: A formula based on
in depth research 
Major Factors:  Market s ize,  Is
the need met? 
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Needs Filtering 1 - Individual Impact

NEEDS FILTERING

1.

2.

3.

4.

5.

Addressing the need has no impact on the indiv idual .

Addressing the need is  convenient for indiv idual  but has no major
impact on their  physiological  or psychological  needs.

Addressing the need has impact on either physiological  or
psychological  needs of  indiv idual .

Addressing the need has major impact on physiological  or 
psychological  need and helps ease /  complete role.

Addressing the need wi l l  great ly  impact both psychological  and
physiological  needs of  indiv idual  and save t ime or makes role easier .

First ly ,  the needs were rated for the impact they have on the 
 indiv idual  in this  context .  The Impact is  assessed and then
based on the cr i ter ia the need is  g iven a score between 1 -  5.
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Needs Filtering 1 - Provider Impact

NEEDS FILTERING

1.

2.

3.

4.

5.

Addressing the need has no impact on the provider.

Addressing the need is  convenient for provider but has no major
impact on their  physiological  or psychological  needs.

Addressing the need has major impact on physiological  or
psychological  need and saves t ime or money.

Addressing the need has impact on either physiological  or
psychological  needs of  provider as wel l  saves t ime or money.

Addressing the need wi l l  great ly  impact both psychological  and
physiological  needs of  provider and save t ime and money.

Secondly ,  the needs were rated for the impact they have on the
provider in this  context .  The Impact is  assessed and then based on
the cr i ter ia below the need is  g iven a score between 1 -  5.
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Needs Filtering 1 - Treatment Landscape

NEEDS FILTERING

1.

2.

3.

4.

5.

Solut ions to address the need that are general ly  wel l  accepted by the
target  user populat ion and address the need wel l .  

Solut ions exist  to address the need but have minor def ic iencies that must
be  overcome. 

Solut ions exist  to address the need but have ser ious def ic iencies that
must be  overcome, or they exist  just  not in Ir ish health system. 

No exist ing solut ion avai lable to address the need but numerous 
inventors/companies have tr ied to address the need and fai led many
workarounds. .  

There are no exist ing solut ion avai lable to address the need and the f ie ld
is  not  l i t tered with inventors/companies who have tr ied to address the
need and fai led.  

Last ly ,  under this category  needs were rated for the impact they have on the treatment landscape
in this context .  The Impact is  assessed and then based on the cr i ter ia below the need is  g iven a
score between 1 -  5.
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Needs Filtering 1 - Results

 
200 Need Statements

 
 
 
 
 

88 Need Statements
 
 

NEEDS FILTERING - RESULTS
The scores from each of  the f i l ter  categories were added up,  and needs with an overal l  score
below 11 were el iminated.  The breakdown of  the f i l ter ing process,  and which needs were
el iminated can be found l inked in Appendix 3,  and in the design history
f i le/01.Feasibi l i t /DataSynthesis .  .
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Needs Filtering 2 -  Personal Preference 

NEEDS FILTERING 
The needs which remain after the init ia l  f i l ter ing process are then assessed in terms of  personal
interest  of  the author.  I t  is  important to the designer that she addresses a need which wi l l  have a
posit ive social  and environmental  impact .   

Social  Design
Does this need require a social  impact to solve? Wi l l  solv ing i t
make a di f ference for i t 's  users in a posit ive way?

Sustainabil ity  
Wi l l  this  need al low for a sustainable solut ion? Wi l l  i t  add extra
waste to the environment,  or can i t  potent ia l ly  be sustainable?

Circular Economy
Is  there opportunity to potent ia l ly  include c ircular economy
into the answering of  this  need?

Universal Design
Is  i t  possible that answering this need would result  in
something easy to use,  needing low physical  ef fort ,  & f lexible ,
etc , .  ?

Inclusive Design
Does addressing this need mean the inclusion of  a group of
people who are current ly  excluded?

Project Direction
The designer has an interest  in developing a product ,  in order
to improve their  product design ski l ls .  However,  they are open
to service design as they have not had experience in service
design.  A combinat ion of  a product service would be
most intr iguing.
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Needs Filtering 2 -  Personal Preference 

NEEDS FILTERING 
The scoring for this  round of  f i l ter ing is  s imi lar  to the last  round and this t ime needs which score
below 3 wi l l  be el iminated.

1.

2.

3.

4.

5.

Addressing the need is  not in l ine with designers personal  interests.

Addressing the need answers to one of  designers personal  interests.

Addressing the need answers to one or more of  designers personal
interests.

Addressing the need answers to more than one of  designers interests
and designer is  interested in a solut ion.

Addressing the need answers to al l  of  designers interests and the
designer is  invested in rect i fy ing the need.
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Needs Filtering 2 - Results

88 Need Statements
 
 
 
 
 

42 Need Statements
 
 

NEEDS FILTERING 2 - RESULTS
The scores from the personal  f i l ter ing round were noted and needs scoring below 4 were
el iminated.  The breakdown of  the f i l ter ing process,  and which needs were el iminated can be
accessed through a l ink in Appendix 3 and in i ts  ent irety in the Design History
Fi le/0.Feasabi l i ty/DataSynthesis .
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Needs Filtering 3 -  Public Health Preference 

NEEDS FILTERING 
The needs which were remaining after the personal  f i l ter ing process were then assessed in terms
of a publ ic  health preference.  An ex-publ ic  health manager assessed,  and rated the needs.  The
criter ia by which they el iminated needs is  out l ined below.

Cost of Running the Programme (need) vs Cost of treatment of advanced disease
Is  the cost of  the need of  huge expense? 
Where does this need s it  with regard to the treat ing advanced CC?
Is one much more expensive than the other? 

Cost of Saving vs Programme (need) cost
I f  the need is  addressed,  is  there subsequent savings,  in terms of  treatment,  labour
and death? 
How much is  being saved by the programme and how much does the programme
cost? I f  the programme costs more than the savings,  what is  the point?

Psychosocial  Impact
What is  the impact of  addressing the need on social  support ,  social  status and the
work force.  What cost is  not addressing the need having,  i f  someone is  being treated,
their  social  status may negat ively  be affected,  they're out of  work they are drawing
social  welfare.  Some of  these issues are immeasurable,  but they were est imated by
the healthcare professional .

Political  Issue
The issue of  CC is  very much a pol i t ical  issue,  especial ly  at  the moment.  Much more
women are affected by breast cancer than CC.  
What is  the pol i t ical  impact of  addressing the need?
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Needs Filtering 3 - Results

42 Need Statements
 
 
 
 
 

23 Need Statements
 
 

NEEDS FILTERING 3 - RESULTS
The scores from the publ ic  health preference f i l ter ing round were noted and needs scoring below
4 were el iminated.  
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Needs Filtering 4 - Market Analysis

NEEDS FILTERING 
The needs which were remaining after the publ ic  health preference f i l ter ing round were then
assessed in terms of  market analysis .  The needs are explored by the s ize of  the market .This round
of f i l ter ing has 4 sub categories,  this  a l lows the author to explore the market speci f ic  to the need
and whether or not i t  is  worth explor ing the need further.  

Market Size
Number of  people affected /  pat ients.
Total  USD value of  the market .
Market segment growth.

Market Dynamics
Number of  competitors in the segment.
Maturity  of  the products and services on offer .  
Investor interest  in the segment.

Market Needs
Is  the need being met by exis i t ing product or service?
What are the unmet needs and market gaps?

Willingness to Pay
Likel ihood of  adoption of  new solut ions.
Wi l l ingness of  stakeholders to pay for the product/service.
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Needs Filtering 2 -  Market Analysis

NEEDS FILTERING 
This round of  need f i l ter ing involved el iminat ing needs which scored below 4.  I f  the market is  not
there,  there should be no point in explor ing the need further.

1.

2.

3.

4.

5.

This market is  non existent /  Over saturated market /  Establ ished
competitors & market leaders.    

The market is  smal l  and has no buyer interest  /  over saturated market .

The market is  of  a suff ic ient s ize but has no buyer interest .

The market is  large,  there are few competitors and potent ia l  buyer
interest .

The market is  large,  few competitors and stakeholders are highly l ikely  to
purchase a solut ion.  
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Needs Filtering 4 - Market Analysis

NEEDS FILTERING 4 - RESULTS
The scores from the publ ic  health preference f i l ter ing round were noted and needs scoring below
4 were el iminated.  A number of  the result ing needs have been combined,  this  wi l l  a l low for a deep
dive into speci f ic  areas the needs fa l l  under.

23 Need Statements
 
 
 
 
 

6 Need Statements
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Needs Filtering 4 - Results

NEEDS FILTERING  - RESULTS
After 4 rounds of  f i l ter ing,  the remaining 6 needs wi l l  be explored as part  of  a deep dive.  These 6
needs are themes which are made up of  a number of  s imi lar  needs.
These needs can be seen below.

A way to remove stigma around women's sexual health.
A way to include women's health and sexual health education in school.
For treatment of CC which does not cause infertility.
A way to do self cervical screening that mitigates opportunity for mistakes.
A way to identify family members of CC patients to get them screened & vaccinated.
A way to ensure everyone has access to the HPV vaccination
A way to ensure everyone has access to the vaccination and HPV information. 
A way to insure patient the screening is not painful.
A way to reduce side affects associated with CC screening.
A way to increase CC screening uptake.
A way to reduce the pain of cervical screening.

Need to address sexual  health st igma Need to insure treatment doesn't  cause infert i l i ty . Need for sel f  screening which is  user fr iendly

A need to improve cervical  screening uptake and procedure.A need for equitable access to vaccinat ion & informationNeed to tr iage relat ives of  CC pat ients.
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DESIGN GUIDE
DESIGN CONSIDERATIONS

REGULATORY CONSIDERATIONS
ERGONOMIC CONSIDERATIONS
AESTHETIC CONSIDERATIONS

ENVIRONMENTAL CONSIDERATIONS
ETHICAL CONSIDERATIONS

PERSONAL CONSIDERATIONS
MUST HAVES & NICE TO HAVES



Design Guide

DESIGN GUIDE
Considerat ions to keep in mind when designing the solut ion.
The design considerat ions vary for each need,  the designer
wi l l  d iscuss a number of  these considerat ions.  
The considerat ions wi l l  be examined under the fol lowing
headings:

Regulatory 
Ergonomic and Usabil ity
Aesthetic 
Environmental 
Ethical 
Personal 

Once these areas have been examined,  the designer
formulates a l ist  of  must haves,  which the solut ions wi l l
require and then a l ist  of  nice to haves for the solut ions.
Each need wi l l  be examined separately  due to their  var ious
direct ions and requirements.
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Design Guide

REGULATORY CONSIDERATIONS

The Intel lectual  Property Off ice Ireland,  is  the government
body responsible for Intel lectual  Property.  The solut ion
must not infr inge on any exist ing patents.  The name/logo of
the solut ion would be trademarks,  but would not necessari ly
need to be registered as such (Trade marks Act 1996) .  .  

Irish Regulatory Requirements
The Health Products Regulatory Associat ion (HPRA) is
responsible for the regulat ion of  medical  devices on the
Ir ish market and is  designated as Competent Authority  (CA)
for medical  devices in Ireland (HPRA 2020) .  The solut ion
must therefore comply with the relevant regulat ions.  The
solut ion would also have to be audited by the HPRA.

European Regulatory Requirements
Products sold within the European are required to have a CE
conformity mark.  This CE mark must be present on Medical
Devices,  and be awarded by a not i f ied body.  I t  is  therefore
essentia l  that the solut ion conforms to European
regulat ions and can be awarded a CE mark.

Trademark and Patent Laws

95



Design Guide

ERGONOMIC/USABILITY CONSIDERATIONS

Risk Factors
Solut ion should avoid requir ing repet i t ive,  forceful ,  or
prolonged exert ions of  the hands.  These considerat ions wi l l
help avoid repet i t ive strain injur ies.  Solut ion should not be
sharp,  painful  or cause injury to cervix or vagina.

Anthropometrics
Anthropometr ics considers human measurements and
proport ions.  This is  essentia l  for considering var ious s izes
of vaginas,  hands and people who may use this solut ion.

Control of Error
There is  a need to consider possibi l i ty  of  use errors,  and
how best they can be avoided.  I f  error does how can i t  be
reversed,  can this be designed into the solut ion?

Usability
The solut ion must be usable;  unusable products are
considered design fa i lures.  Addressing this need must be
done in a way that is  intuit ive,  safe & free of  possibly  l i fe-
threatening errors.  
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Design Guide

AESTHETIC CONSIDERATIONS

The designer should consider the funct ional i ty  of  the
solut ion.  The end goal  for the design should be to create a
posit ive user experience.  The solut ion should favour
intuit ive use.  

Commercial  Aesthetic 
I f  the solut ion is  to be a commercial ,  consumer based
solut ion the aesthet ic  could ref lect  colour blocking.  I t
should be bright and fun in contrast  to the taboo of  cervical
smears and cervical  cancer.  S imi lar to how feminine hygiene
products are addressing the taboo of  period products with
bold feminine packaging.

Functional Aesthetics
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Design Guide

ENVIRONMENTAL CONSIDERATIONS
Circular Design
The solut ion needs to insure raw materia ls  are ethical ly  and
sustainably sourced.  Materia ls  should be chosen with their
environmental  impact in mind.  The supply chain should be c lean
and ethical  and the end of  l i fe case needs to be factored in at
the design stage.  There is  a need to s low,  narrow and close
loops (Wuyts ,  et  a l  2020) .  
Moving from l inear l i fecycle to a c ircular l i fecycle ,  and that
environmental  impact is  considered at  every stage of  this  cycle.

Environmental Trends
Environmental  trends are celebrat ing recycled plast ic  as raw
materia l ,  companies including Adidas are on this trend (Walstack
2020) .  I t  is  important to take into considerat ion that consumers
favour products that are sustainable and environmental ly
conscious (Grebitus,  et  a l  2020) .  In the medical  sett ing i t  is
s lowly moving towards this area,  part icular ly  i f  the medical
device is  for consumers.  
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Design Guide

ETHICAL CONSIDERATIONS

The need should be addressed with the aid of  the abundance
of consumer data avai lable to shape the solut ion best of  the
end users.  However,  the solut ion must protect the data and
use the data responsibly with i t .  During the design,  the
designer should decide i f  the information is  necessary and be
mindful  of  how the data is  being col lected.  

Accessibil ity
Answering the need must lead to a design which is  accessible
.  I t  should benef i t  everyone,  covering a range of  needs and
capabi l i t ies.  The solut ion should focus on Who benef i ts  from
this solut ion ?  Who is  (un) intent ional ly  left  out? Who fal ls
outside the “target customer segment”?

Privacy

The solut ion must be mindful  of  i t 's  ef fects on relat ionships,
mental  health,  and democracy.  I t 's  good to consider the
global  economy,  communit ies ,  pol i t ics ,  and health.

User Involvement
The design should be constant ly  considering the end user.
Therefore,  the designers must be mindful  when deal ing with
the users,  how they manage their  expectat ions,  and how they
involve them in designing and test ing.  Ensuring nothing is
dangerous,  and that the users have al l  of  the relevant
information they need.

Sustainabil ity
The designer must be conscious of  the impact their  design
wi l l  have on the environment,
resources,  and c l imate.  The design must be created
responsibly and should encourage 
 sustainable behaviour of  the end users.

Society

A number of the key considerations to keep in mind in order to create an ethical  design.
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Design Guide

PERSONAL CONSIDERATIONS
No matter what needs are chosen to address,  the most important requirements for the solution,  are under these headings;
Social  Design,  Sustainabi l i ty ,  Circular Economy, Universal  & Inclusive Design.
As a designer my main focus is  on two of the P's in the tr iple bottom l ine,  namely,  People & Planet.

People 
Profit
Planet

Social  Design
The design must make a posit ive social  impact .  

Sustainabil ity

Circular Economy 

Universal Design

Inclusive Design

Solut ion must be sustainable.  The solut ion must
consider materia l  choices,  raw materia ls ,  processes and
end of  l i fe .

Answering the need must add to c ircular economy,  a
closed loop,  designing for the end of  l i fe ,  as wel l  as i t 's
use.

This need must be answered by something easy to use,
needing low physical  ef fort ,  &  f lexible ,  etc , .  ?

By addressing this need there should be inclusion of  a
group who are current ly  excluded,  and there should not
be further exclusion.



Design Guide - Need 1

MUST HAVES & NICE TO HAVES

The solution MUST be accessible to a multitude of women.

An examinat ion of  the design requirements for the remaining needs is  useful  as i t  helps aid the designer during the fol lowing
stages of  the design process.  This is  done by determining what the solut ion must have in order to be successful  and wel l
designed.  Along with establ ishing what would be nice for the solut ion to have.  

Need to address sexual health stigma

Must haves Nice to haves

It would be nice for the solution to create a positive conversation online about sexual health.

The solution MUST improve users attitudes towards sexual health.
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The solution MUST empower women.

It would be nice for the solution to be applicable in different cultures.

It would be nice for the solution to be accessible to women in less developed countries.

The solution MUST consider the end users and be age appropiate. It would be nice for the solution to have the ability to be tailored for specific minorities.

The solution MUST focus on changing attitudes as well as educating users.

The solution MUST be inclusive.

It would be nice for the solution to have an online presence around empowering sexuality.

It would be nice for the solution to address female pleasure as part of sexual health.



Design Guide - Need 2

MUST HAVES & NICE TO HAVES

The solution MUST fit into a multitude of  different sized vaginas.

The next need which wi l l  be examined in terms of  requirements which would be nice to have and requirements which are
essentia l  is :

Need to insure treatment doesn't cause inferti l ity.

Must haves Nice to haves

The solution MUST not damage the cervix.

The solution MUST be accessible to a range of women in various socioeconomic backgrounds.

It would be nice for the solution to improve fertility post procedure..
It would be nice for the solution to painless.

The solution MUST not be painful for the patient.

The solution MUST be inclusive of minority groups, including transmasculine people.
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It would be nice for the solution to prevent over treatment.

It would be nice for the solution to be free for the women.

It would be nice for the solution to a quick procedure.



Design Guide - Need 3

MUST HAVES & NICE TO HAVES

The solution MUST be accessible to a multitude of socio-economic backgrounds.

An examinat ion of  the design requirements for the remaining needs is  useful  as i t  helps aid the designer during the fol lowing
stages of  the design process.  This is  done by determining what the solut ion must have in order to be successful  and wel l
designed.  Along with establ ishing what would be nice for the solut ion to have.  

Need for self  screening which is user friendly

Must haves Nice to haves

The solution MUST fit a wide variety of vaginas.

The solution MUST be simple to operate.

The solution MUST be able to take samples from the vagina.

It would be nice for the solution to be able to obtain samples from males.
It would be nice for the solution to offer immediate results.

The solution MUST include legible and informative instructions.

The solution MUST require low physical effort to use.

It would be nice for the solution to include an interactive feedback system to insure correct use.

The solution MUST consider varying literacy levels for instructions. 

It would be nice for the solution to empower women.
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It would be nice for the solution to be usable in less developed countries. (e.g limited electricity)

The solution MUST have limited oportunity for error.

It would be nice for the solution use colour blocking packaging to encourage uptake.

It would be nice for the solution have a social media presence based on female empowerment.

It would be nice for the solution to address the stigmatisation of HPV and CC.



Design Guide - Need 4

MUST HAVES & NICE TO HAVES

The solution MUST be reliable.

The next need which wi l l  be examined in terms of  requirements which would be nice to have and requirements which are
essentia l  is :

Need to triage relatives of CC patients.

Must haves Nice to haves

The solution MUST not cause unncessessary concern for the identified relatives.
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It would be nice for the solution to encompass user journey from identification to prevention.

The solution MUST consider the emotional impact of potentially being high risk on the woman. 

The solution MUST be mindful of womens data protection.

It would be nice for the solution to offer support to the user.
It would be nice for the solution link high risk women with surviours.

It would be nice for the solution allow for home self testing.



Design Guide - Need 5

MUST HAVES & NICE TO HAVES

The solution MUST be accessible to a multitude of people.

The next need which wi l l  be examined in terms of  requirements which would be nice to have and requirements which are
essentia l  is :

A need for equitable access to vaccination & information

Nice to haves

The solution MUST consider various levels of literacy.

Must haves

The solution MUST present the most up-to-date information.
The solution MUST include the most relevant information.

It would be nice for the solution to link with women in other countries to empower them. 
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The solution MUST be gender neutral.

The solution MUST include approved health information.

It would be nice for the solution to be colourful and engaging.

It would be nice for the solution to be free.

It would be nice for the solution to have different versions for different people, for equity.

The solution MUST be concise.

It would be nice for the solution to encourage a positive narrative about the vaccine online.

It would be nice for the solution to encourage a peer support system for health.

It would be nice for the solution to encourage a conversation about access to health.



The last  need which wi l l  be examined in terms of  requirements which would be nice to have and requirements which are
essentia l  is :

A need to improve cervical  screening uptake and procedure.

Design Guide - Need 6

MUST HAVES & NICE TO HAVES

The solution MUST be accessible to a multitude of women.

Nice to haves

The solution MUST consider reasons behind poor uptake.

Must haves
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The solution MUST consider various sized vaginas.

The solution MUST be accessible to a multitude of socio-economic backgrounds.

The solution MUST consider various pain thresholds.

It would be nice for the solution to empower women.
It would be nice for the solution to encourage support groups around screenings.

It would be nice for the solution to be painless.

It would be nice for the solution to provide emotional support for women.

The solution MUST consider emotional impact of screening.

It would be nice for the solution to allow for self screening options.

It would be nice for the solution to improve experience of screening.
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IDEATION
The research chapter provided insights and needs which
wi l l  be drawn upon to create design intervent ions.  The
guiding l ight for the remainder of  this  process wi l l  be the
design guide which was formulated with nice to haves and
must haves in the previous chapter.  A recap of  this  wi l l
provide the basis needed to create new design
intervent ions which speak to the insights found
throughout the research.  

Design Guide
To recap on the design guide contents i t  is  useful  to note
the guide was broken into var ious categories:

Regulatory 
Ergonomic and Usabi l i ty
Aesthet ic  
Environmental  
Ethical  
Personal  

These contained considerat ions which had to be kept in
mind as the ideas were being generated.  Although i t  was
not essentia l  for every idea to sat isfy  a l l  aspects at  f i rst ,
for ideas to be considered for the concept development
phase they must be considerate of  the aforementioned
guidel ines.  

Ideation 108

I t  is  important to note that the research has not come to a
halt  as the end of  the research chapter may suggest .  This
chapter wi l l  explore ideas,  and i t  wi l l  draw upon the
primary research already col lected as wel l  as explore new
research.  Aiming to understand factors for potent ia l
success or fa i lure of  a number suggested ideas.  I t  wi l l  draw
upon scient i f ic  research into HPV detect ion,  and
psychological  reasoning behind vaccinat ion hesitancy.
There are a var iat ion of  blue sky ideas,  radical  and
incremental  innovat ions throughout the brainstorming
phase.  These ideas narrow as ideat ion becomes more
focused to ideas which have potent ia l  of  actual isat ion.  



The solution MUST be accessible to a multitude of women.

Need to address sexual health stigma

The solution MUST improve users attitudes towards sexual health.

The solution MUST empower women.

The solution MUST consider the end users and be age appropiate. 

The solution MUST focus on changing attitudes as well as educating users.

The solution MUST be inclusive.

The solution MUST fit into a multitude of  different sized vaginas.

Need to insure screening does not cause infertility

The solution MUST not damage the cervix.

The solution MUST be accessible to a range of women in various socioeconomic backgrounds.

The solution MUST not be painful for the patient.

The solution MUST be inclusive of minority groups, including transmasculine people.

The solution MUST be accessible to a multitude of socio-economic backgrounds.

Need for user friendly self sceening

The solution MUST fit a wide variety of vaginas.

The solution MUST be simple to operate.

The solution MUST be able to take samples from the vagina.

The solution MUST include legible and informative instructions.

The solution MUST require low physical effort to use.

The solution MUST consider varying literacy levels for instructions. 
The solution MUST have limited oportunity for error.

The solution MUST be reliable.

Need to triage patients

The solution MUST not cause unncessessary concern for the identified relatives.

The solution MUST consider the emotional impact of potentially being high risk on the woman. 

The solution MUST be mindful of womens data protection.

The solution MUST be accessible to a multitude of people.

The solution MUST consider various levels of literacy.

Need for equitable access to vaccine and information

The solution MUST present the most up-to-date information.
The solution MUST include the most relevant information.

The solution MUST be gender neutral.

The solution MUST include approved health information.

The solution MUST be concise.

The solution MUST be accessible to a multitude of women.

The solution MUST consider reasons behind poor uptake.

Need to improve screening uptake and procedure

The solution MUST consider various sized vaginas.

The solution MUST be accessible to a multitude of socio-economic backgrounds.

The solution MUST consider various pain thresholds.

The solution MUST consider emotional impact of screening.

DESIGN GUIDE
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BRAINSTORMING



BRAINSTORMING

Need for self-screening which is user friendly
Need to address sexual health stigma
Need to ensure CC treatment doesn't cause inferti l ity.
A need for equitable access to vaccination & information
Need to triage relatives of CC patients.
A need to improve cervical  screening uptake and procedure.

Fol lowing on from the analysis  of  the f indings and the design
guide,  the author now explores the f inal  need statements to begin
the creat ive ideat ion process.  These needs wi l l  be used in a
brainstorming session where ideas are generated without an
emphasis on the real i ty  of  the solut ions.  A number of
brainstorming aids wi l l  be drawn upon,  including the SCAMPER
tool ,  some methods of  Lateral  Thinking.

The fol lowing number of  pages wi l l  explore the 6 needs statements
through a number of  the techniques,  before narrowing the focus
to 3 needs to explore through further ideat ion.

1.
2.
3.
4.
5.
6.

Key ideas wi l l  be highl ighted,  i f  they are thought to have potent ia l
for further explorat ion.  
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USER FRIENDLY SELF SCREENING

Brainstorming - Self Screening 111



USER FRIENDLY SELF SCREENING
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USER FRIENDLY SELF SCREENING
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S
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dapt

ut to another use

liminate

SCAMPER 
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Scamper is  an effect ive brainstorming method where the user is
forced to explore the acronym and how the problem can be
expressed in di f ferent ways.

ubstitute 

ombine

odify

eplace



College

Loud Music
Car

Fun

Laugh

Serotonin

Hormones

Drive

Dog

Pet

Family Protect

Love

Home

Safe

Se
lf 

Sc
re

en
in

g

Lectures Self-directed
learning

Readings

Degree

Home Exams

Self Exams

Study

Brainstorming - Self Screening

LATERAL THINKING
Random Input Technique.  
A random word is  chosen and the author explores i ts  connect ion
with sel f  screening.  This technique is  useful  for explor ing random
connect ions to get ideas f lowing.

Home - Test

Health
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TREATMENT WHICH DOESN'T CAUSE INFERTILITY

Brainstorming - Treatment & Infertility 116



SCAMPER 

Brainstorming - Treatment and Infertility 117

Scamper is  an effect ive brainstorming method where the user is
forced to explore the acronym and how the problem can be
expressed in di f ferent ways.
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Dancing

Rubber Duck
Clean
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Fresh

Shiney

New

Baby

Bath

Job

Work

Money Home

Bills

Children

Family

In
fe

rt
ili

ty

Exercise Vitamins 

Health

Sport

Folic Acid

Pregnancy

Fitness

LATERAL THINKING
Using the random input technique to get ideas f lowing for the the
need for a treatment that does not cause infert i l i ty .  

Pregnancy

Pregnancy



ADRESSING SEXUAL HEALTH STIGMA
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SCAMPER 

Brainstorming - Sexual Health Stigma 120

Using SCAMPER to determine ways to prevent and remove the
st igma surrounding sexual  health.
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Coffee

Bath

Heart
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Organs

Sexual
organs

Sex

Disgust

Plane

Fly

Sky Immortal

Limitless

Pregnancy

Rebirth

Se
xu

al
 H

ea
lt

h 
St

ig
m

a

Clean New 

Fresh

Relax

Baby

Sex

Soak

LATERAL THINKING
Using the random input technique to address sexual  health st igma.

Sex

JudgementBeans



TRIAGE FAMILY MEMBERS OF PATIENTS
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SCAMPER 

Brainstorming - Triage 123

Explor ing SCAMPER to ident i fy  new ways to look at  the issue of  Tr iage.
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Bottle

Again,  using the random input technique to get from random
words to family  to get the creat iv i ty  going.

LATERAL THINKING

Pizza

Plant

Brainstorming - Triage 124

Grow

Nature

NurtureFull Water

Pineapple
Sweet

Sour Mean

Bitter

Love

Kind

Fa
m

ily

Sharing

Take-away FriendsFoodDinner

Hungry Tasty

Friends

Liquid



EQUITABLE ACCESS TO THE VACCINATION 
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SCAMPER 

Brainstorming - Equitable Access 126

Using the SCAMPER acronym to explore ways to insure equitable
access to the HPV vaccinat ion,  and HPV information.

S

C

A

M

P

E

R

ubstitute 

ombine

dapt

odify

ut to another use

liminate

eplace



Glasses

Random Input Technique.  
A random word is  chosen and the author explores i ts  connect ion
with sel f  screening.  This technique is  useful  for explor ing random
connect ions to get ideas f lowing.

LATERAL THINKING

Hat

Short sighted

Brainstorming - Equitable Access 127

Reading 

Eye test

Specsavers

Free tests

Eyesight

Baloon
Party

Birthday
'Happy

Birthday'

Singing

Cutting
cake

Cake

Eq
ui

ta
bl

e 
Ac

ce
ss

Tall Can't reach 

Short

Head

LadderTop

Sharing

Accessible

Hair
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SCAMPER 
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Using SCAMPER to improve CC screening uptake.

S
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M
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R

ubstitute 

ombine

dapt
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ut to another use

liminate

eplace



Football

Random Input Technique.  
Mapping the associat ion between random words,  and CC screening.

LATERAL THINKING

Apple Juice

Sport
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Serotonin

Happy

Reproductive
Organs

BabyPlay

Phone
Call

Chat Women

GossipText Women's
health

C
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Sugar Spice
Girls

Spice

Fruit

Women

Fertility

Sweet

Message

Pregnancy



PROJECT SCOPE REVIEW

Need for self  screening which is user friendly
A need for equitable access to vaccination & information.
A need to improve cervical  screening uptake and procedure
so that the procedure does not cause inferti l ity.

After the init ia l  brainstorming the author reassessed the scope
of the project  and her area of  interest .  Due to the t imeframe
given for this  project  and the number of  ideas generated the
designer decided to merge two of  the needs,  and get r id of  two
of the needs.  
Leaving the fol lowing 3 needs for explorat ion through sketches,
task f lows and prototyping.

1.
2.
3.

The author has already highl ighted a number of  ideas which
have potent ia l  to be design intervent ions,  or indeed to hold
value for inspirat ion of  design intervent ions.  These wi l l  be
revis i ted,  explored further and new ideas and scenarios wi l l  
be ident i f ied.

I t  is  important to note that a l though some needs have been
el iminated to focus brainstorming,  they are not forgotten and
they may be brought back to support other ideas in the future.
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USER FRIENDLY
SELF SCREENING



USER FRIENDLY SELF SCREENING
Using backcast ing,  a method of  v isual is ing the ideal  s i tuat ion
and f iguring out what needs to be in place,  or happen for this
scenario to exist .  By imagining a world where women test
themselves annual ly  for HPV infect ions at  home, what does i t
look l ike and how do we get there?
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The user can go
onl ine and s ign up
to a subscr ipt ion of
HPV tests ,  they' l l  be
sent out annual ly .

The test ing k i t  is
sent out v ia the
postal  service and
del ivered to the
user at  home.

The user wi l l  unbox
the test ,  and
encounter some
bright graphics and
tasteful  packaging.

The user can use
the device much l ike
a tampon,  insert ing
it  into the vagina for
a HPV reading.

The device displays
result  instant ly ,
determining i f  the
user has a HPV
infect ion.

This story board,  depicts an ideal  scenario where the user
can order a product onl ine to take their  test  at  home, s imi lar
to a tampon,  and get immediate results .  The author must
explore each aspect of  this  board to determine how it  could
happen and var ious ways each stage could be achieved.



USER FRIENDLY SELF SCREENING
Explorat ion of  an onl ine platform giv ing information to users
about HPV,  HPV test ing and ordering HPV home kits .  Explor ing
this platform through some wireframes.  
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User would create an account with their  detai ls .  The
account would let  them view their  past tests ,  their

results ,  learn about HPV and organise tests.
 

They could order a test  onl ine,  look at  var ious products
and pick which one they want.  They would get a rat ing of

ease of  use and they could add i t  to their  cart  and
purchase i t .



USER FRIENDLY SELF SCREENING
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The sel f  screening k i t  needs to be easy to use,  and remove the
possibi l i ty  of  error ,  including injury to the user.
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The sel f  screening k i t  needs to be easy to use,  and remove the
possibi l i ty  of  error ,  including injury to the user.
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The sel f  screening k i t  needs to be easy to use,  and remove the
possibi l i ty  of  error ,  including injury to the user.
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USER FRIENDLY SELF SCREENING
The sel f  screening k i t  needs to be easy to use,  and remove the
possibi l i ty  of  error ,  including injury to the user.



USER FRIENDLY SELF SCREENING
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The sel f  screening k i t  needs to be easy to use,  and remove the
possibi l i ty  of  error ,  including injury to the user.



TASK FLOW OF SELF SCREENING
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Having a look at  problems that might occur during sel f
screening by creat ing a task f low for a user interact ing with the
product and highl ight ing their  potent ia l  errors.

Injures themselves.

Doesn't read
instructions, plays

around with the device.

Removes device from the
outer packaging.

Obtains the sample
correctly.

Reads the instructions.

Removes swab and runs
the diagnostic test.

Still Confused

Inserts the device with
too much force.

Inserts the device into
the vagina.

Doesn't insert the
device far enough.

Gets confused and reads
the instructions.

Doesn't complete the test. Gets accurate result.

Removes swab and runs
the diagnostic test.

Gets inaccurate result.

Can't insert the device.



USER FRIENDLY SELF SCREENING
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User being confused by the instruct ions.
User is  Unable to insert  the device.
User inserts the device with too much force.
User doesn't  insert  the device far enough.
The user injures themselves.
The user gets an inaccurate result .

Potent ia l  errors ident i f ied in this  task f low include:

1.
2.
3.
4.
5.
6.

The author now explores methods by which these errors can
be el iminated.

Instructions1.



USER FRIENDLY SELF SCREENING
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2. Insertion Issues

3. Too Much Force

4. Not inserted far enough



USER FRIENDLY SELF SCREENING
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5. Causes Injury

6. Inaccurate Results



SELF SCREENING BARRIERS 
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The idea of  sel f  screening for HPV is  not without i ts  issues,  i t  has
been reported that some women need reassurance from their
pract i t ioners that the test  is  ef fect ive.

The inabi l i ty  to determine whether the test  has been completed
correct ly  and the fear that the user could not carry out the
test ing have been seen as barr iers to sel f  screening (Mira et  al .
2016) .  This issue was also ident i f ied through primary research,
f inding women didn't  trust  themselves to carry out the
procedure.

One study,  focusing on women in Ethiopia c i te spousal
permission as a main barr ier to sel f  screening (Brandt et  al .
2019) .  Although this was not mirrored in pr imary research i t  is
an important cultural  di f ference worth explor ing i f  a  design
intervent ion should be appl icable in other countr ies.  Perhaps
educat ional  intervent ions in places where this is  of  concern,
could focus on males,  educat ing the men to empower the
women. As wel l  as this ,  there could be an emphasis on test ing
both male and females so i t  is  no longer a female issue,  and may
become less st igmatised.



TRUST THE SCREENING
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Research highl ighted that some women would need re-assurance
from their  doctor before carry ing out the procedure,  and other
women doubt their  own abi l i ty .  How can these issues be resolved?



HOW IS HPV DETECTED?
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Ident i fy ing how HPV is  detected,  wi l l  provide r igor to the
ideat ion concepts developed,  whether they wi l l  be able to
support the current methods of  HPV detect ion.

HPV infect ion is  most commonly detected through product ive
infect ion for example warts where the v irus part ic les can be
detected by electron microscopy and immune detect ion of
the v irus capsid protein (Vi l la  2006) .

HPV infect ion is  di f f icult  to detect because these capsid
proteins are only present in product ive infect ion.  In ear ly
infect ion these proteins are expressed in smal l  quantit ies so
they are di f f icult  to ident i fy .  As wel l  as this  there are few
antibodies produced which are speci f ic  to HPV (Vi l la  2006) .

There is  no one biomarker which can predict  the
progressions of  les ions into CC (Arbreu 2012) .  However
recently  i t  has been found that genotyping is  suitable for
determining r isk of  CC.  As previously ident i f ied HPV16 plays a
signif icant role in the r isk of  CIN3 (Bonde 2020) .

A number of  studies have ident i f ied menstrual  blood to be a
suitable bio-marker for HPV infect ion (Wong et a l .  2010;  Lee
et a l .  2016;  Wong et a l .  2018) .  This is  promising as menstrual
blood may be obtained in a non- invasive manner.



User Friendly Screening

MENSTRUAL BLOOD & HPV
As research suggests menstrual  blood to be an eff ic ient method
of monitor ing HPV infect ion.  How would i t  be obtained,  and
tested in a user-fr iendly way? Using a task f low to ident i fy  the
process and where design intervent ion can be used.

User has a preference
for tampons.

User gets their period.

User has a preference
for menstrual cups.

User has a preference
for pads.

User proceeds with
their preferred method

of collecting
menstruation.

User removes their
chosen product and

inserts it into s sample
container

User sends sample
container off to the lab

to be tested.

User tests their sample
for HPV infection.

14



User Friendly Screening

MENSTRUAL BLOOD & HPV
Explor ing how a user might experience an onl ine s ign up and
purchasing of  a menstrual  blood HPV test ing k i t .

User has a preference
for tampons.

User goes online.
They select their

preference of menstrual
products.

User has a preference
for menstrual cups.

User doesn't request a
new cup.

Receives testing kit.

User has a preference
for pads.

User selects option to
receive a new cup.

User doesn't request
tampons.

User selects option to
receive tampons for

HPV testing.

User doesn't request
pads.

User selects option to
receive pads for HPV

testing.

Proceed with period as
normal, holding on to

pad/tampon/cup contents
when finished.

Insert the sample into
the provided container.

Put sample into postage
bag and send to the lab.
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User Friendly Screening

MENSTRUAL BLOOD & HPV
I f  a  user opts to register onl ine for menstrual  blood HPV test ing,
what would i t  look l ike?
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User Feedback

The user noted they loved the box,  perhaps
a more subtle logo or subtle branding rather
than the HPV on the front in big letters
would make i t  easier to receive in the
workplace.  They also noted i t  was quite a
large box.  Containing a lot ,  perhaps one type
of period product rather than a select ion.

Findings

The box was easy to move through,  and user
understood the concept very easi ly .  As noted
by the user the next i terat ion should be
smal ler in s ize and have di f ferent branding.
As wel l  as that perhaps an shift  of  emphasis
to period health including period ' treats '  l ike
chocolate instead of  including tampons,  pads
and menstrual  cups,  a l lowing choice of  pack
contents.  

User Friendly Screening

PERIOD PACK & HPV KIT UNBOXING
What would the unboxing of  this  pack look l ike? What is
contained inside? These packs could be given out in schools ,
workplaces and col lege campuses.  
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They unboxed the HPV test  which
was packaged separately  so i t  did
not open or get damaged during

transit .

The user located the HPV kit .  They
didn't  know what the box was for at

f irst  but presumed i t  was the HPV test .

They open the pack and remove i ts
famil iar  contents,  pads tampons and

a menstrual  cup.

User receives their  Period Pack
& HPV kit  from their  job.



User Friendly Screening

MENSTRUAL BLOOD & HPV
Can users use their  menstrual  blood to test  for HPV and identi fy
other diseases?
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User Friendly Screening

MENSTRUAL BLOOD & HPV
What does the process of  the HPV screening look l ike?

They apply the pad
to their  underwear.  

They open the box &
read instruct ions.

The k it  comes in the
post .

User orders the k i t
onl ine.

They get a text  with
their  test  results .

They place the pad
in the prepaid
envelope.

User removes the
pad at  the end of
the day.

User wears the pad
during the day.
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User Friendly Screening

MENSTRUAL BLOOD & HPV
Using a low f idel i ty  prototype with a user to ident i fy  potent ia l
problems with this concept.

They secure the l id and
their  tampon is  ready to be
sent to the lab for analysis .

The s l ip is  placed inside a
plast ic  v i le to avoid

contaminat ion.

User writes their
detai ls  on the s l ip.

User has removed their
tampon and inserts i t  into

the container provided.
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User Feedback

The user noted that the idea of  insert ing the
blood covered tampon to be a bit  disgust ing,
what i f  they didn't  have i t  in the bathroom or
i f  their  period was heavy.   They found the
concept easy to work through.  

Findings

The information should be better designed
into the process,  rather than being written
on a s l ip and inserted,  perhaps i t  has an
external  st icker ,  the container has a code
specif ic  to the user to avoid mix ups.  

I t  was di f f icult  to read the users hand
writ ing,  which could lead to confusion
 within a lab sett ing.  So the next i terat ion
should consider using another way to
identi fy  the sample.



EQUITABLE ACCESS 



EQUITABLE ACCESS TO VACCINATION

Equitable Access 156

As with before using backcast ing,  ident i fy ing the ideal  scenario
and how to get there.  The ideal  scenario is  every chi ld has access
to the vaccinat ion and they have information about the vaccine
which they can comprehend.

The immunisat ion
team contacts
parents of  chi ldren
in the travel l ing
community and in
direct  provis ion.

They organise a
t ime to meet and
vaccinate the chi ld.
They are offered
information prior to
the vaccinat ion.

The publ ic  health
nurse or member of
the immunisat ion
team attends the
place of  residence
of the chi ld.

They vaccinate the
chi ld and provide
them with relevant
information to their
level  of  l i teracy in
their  langauge.

The uptake of
vaccinat ions increase
and previously
excluded groups are
now receiv ing
vaccinat ions.  

This story board,  depicts an ideal  scenario where the chi ld is
provided with a vaccinat ion regardless of  their  educat ional
status.  The current system, as we are aware caters for students
in school  and provides a 'mop up'  c l in ic  to reach chi ldren who
may have been absent at  the t ime of  the vaccinat ion.   



For equitable access,  i t  is  l ikely  to be a top down approach,  in
that governing bodies must make changes which wi l l  in turn be
accepted by the people.  (get  a reference)

EQUITABLE ACCESS TO VACCINATION

Equitable Access 157



VACCINATION PASSPORT
Storyboarding the use of  a vaccinat ion passport ,  required for
travel .

Another phone can
scan the QR code
and get a
noti f icat ion to open
up the vaccinat ion
records.

The other person can
view the records of
vaccinat ion.

The app provides
the user with a QR
code which can be
scanned to show
proof of  vaccinat ion.

The vaccinat ion
passport  can be
accessed onl ine.
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Upon receiv ing the
HPV vaccinat ion,  the
nurse stamps the
vaccinat ion
passport .



EQUITABLE ACCESS TO INFORMATION

Equitable Access 159

Vorsters (2017) makes reference to a number of  ways to
increase access to information about the HPV vaccinat ion,
including;  an FAQ guide,  a hot l ine,  and through the media.
They note that media also plays a key role in the acceptance
of the vaccine,  and that i t  is  important for journal ists to  be
briefed so they do not spread fake news.  I t 's  a lso noted that
relatable language,  colour and trendy design should be used
to convey the importance of  the vaccine to these gir ls .



EQUITABLE ACCESS TO INFORMATION
Storyboarding a scenario where chi ldren are given workbooks
in school ,  and they go through them with their  parents at
home. A task f low should fol low this storyboard,  as the
storyboard depicts a perfect  scenario and i t  is  important to
explore other ways this could unfold.
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The chi ld is  fami l iar
with vaccinat ions &
their  importance.
They understand the
vaccine when they
get i t  themselves.  

The parent and the
chi ld go through the
workbook together.

Chi ld br ings the
workbook home.

Workbook is  handed
out in school .



EQUITABLE ACCESS TO INFORMATION

Equitable Access 161

Using a task f low to explore var ious ways a workbook would
f i t  into peoples l ives.

Child brings the book
home.

Kids get the workbook
to bring home to do
with their parents.

Child doesn't bring the
book home.

Parents expected the
book and the child gets

in trouble.

Child doesn't go
through the workbook

at home.

Child brings the book
home with them.

Parent heard about the
book from friends but
didn't care for going

through it.

Child looses the book on
the way home.

Parents never heard
about the book and

they don't mind.

Parent doesn't have the
time to go through it.

Parent can't read.

Parent goes through the
book with their child.

Parent speaks to their
friends about the

workbook.

Parent who didn't get
the workbook borrows

the book and goes
through it.

Parent borrows the
book and goes through

it.

Child doesn't go
through the workbook

at home.



EQUITABLE ACCESS TO INFORMATION
GP's and healthcare workers are the most trusted source of
medical  information (Bouder 2015) .  How can they be kept in
the loop about vaccinat ion information and ensure they
provide correct ,  unbiased,  relevant information to those who
need i t?
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EQUITABLE ACCESS TO INFORMATION

Equitable Access 163

I f  the target group have no access to the internet or phones how
can they get the information? Can the HPV information be
dropped from a hel icopter? This technique derived from
hel icopter money an economic term for dropping money to boost
an economy (Buiter 2003) .  When used by the Syr ian government,
before the army would attack c i t ies ,  i t  is  used to warn c iv i l ians
and get them to leave their  homes.  They use pictures due to low
l i teracy levels in the country (HASHTAG SYRIA 2020) .  



VACCINATION HESITANCY 
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In order to ident i fy  ways to improve accessibi l i ty  to
vaccinat ion and increase vaccinat ion uptake i t  is  worthwhi le
looking at  reasoning behind this poor access and low uptake.
In 2019 the WHO announced vaccine hesitancy (VH) as one of
i ts  major chal lenges for the year (WHO 2019) .    

I t  has been suggested that the lack of  information around
vaccinat ion is  not the only reasoning behind hesitancy.  I t  has
been seen that VH is  a lso rooted in trust  issues and the
compl icated relat ionship between the Ir ish state,  I r ish women
and healthcare.  There is  a v iew,  that the opt ion to take part
(or not partake)  in immunisat ion can give agency back to
those who have been v ict im to gender and power roles within
healthcare (Grodzicka 2021) .

Not partaking in vaccinat ion programmes,  can be seen as an
anti -social  act  and legis lat ion in a number of  states in the US
including Michigan condemns this behaviour.

Ant i -vaxxers as they have been cal led in the past ,  are present
across al l  social  and economic groups,  and i t  can be
suggested that an approach to reaching them would need to
be universal  and appl icable despite c lass (Grodzicka 2021) .
Vargha argues that in order to address vaccinat ion the idea
of them vs us  must be addressed,  not ing that a def ic iency in
knowledge is  not the cause of  the hesitancy and conspiracy
(2018) .  Them vs Us  refers to the conspiracy theorists and
their  fr iends and famil ies VS.  the doctors,  sc ient ists and
governments .   

Conspiracy theorists provide a threat to democracy (Holmes
et  al  2019)

Studies show when provided information about the presence
of r isk associated with vaccinat ion,  peoples perception about
the r isks are reduced.  Compared with the negat ion of  the
existence of  these r isks causing increased r isk perception 
 (Betsch and Sachse 2013) .

So as argued by Grodzicka a design intervent ion for VH must
move beyond the focus of  knowledge,  to the trust  issues and
power dynamic issues the hesitancy is  rooted in (2021) .



INCREASING GOVERNMENTAL TRUST
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Research suggests that i f  people perceive their  government
to have knowledge of  a potent ia l  hazard,  or an issue they are
more l ikely  to trust  them (Murphy 2018) .



MANDATING VACCINATION 
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Is  i t  possible to support a mandatory HPV vaccinat ion?

A move towards mandatory vaccinat ion,  supports a v is ion of  a
signif icant publ ic  health benef i t  (Doan and Kirkpatr ick 2013) .

Before the FDA approval  of  Merck's  Gardasi l  HPV vaccine,  the
company had been campaigning for mandatory vaccinat ion
(Wi lson 2007) .  Their  lobbying for legis lat ion was successful  in
some states,  leading to the creat ion of  a number of  di f ferent
types of  legis lat ion.  These legis lat ive changes ranged from
providing knowledge to parents and chi ldren prior to
vaccinat ion (Koulova et  al .  2008) ,  to requir ing vaccinat ion
prior to school  entry.  Lobbying by a vaccinat ion
manufacturer ,  a l though typical ly  correct  by pr inciple was
thought to be too aggressive in the case of  Merck and
Gardasi l  (Mel lo et  al .  2021) 

Graham argues that mandatory vaccinat ion subtracts from
the autonomy of  the gir ls  being vaccinated.  A majority  of
those concerned with the bioethics in this  area f ind
mandatory vaccinat ion problematic as pat ient autonomy is  of
the utmost importance (Colgrove 2010) .  

When examined from other ethical  areas,  including just ice
ethics ,  communitar ian ethics or ut i l i tar ian ethics.  The
concerns are:  the gir ls  lose their  autonomy,  the indiv idual
choice for the gir l  is  lost  and i t 's  result  is  not the greatest
good for the most people,  respect ively  (Colgrove 2010) .    

Mandatory vaccinat ion has been seen to increase uptake over
t ime (Odone 2021) .  I t  is  di f f icult  to argue that the benef i ts  of
mandatory vaccinat ion for a disease which is  not contagious
in the same way that Measles,  Mumps and Rubel la would
threaten society .  HPV although potent ia l ly  ser ious,  can be
sexual ly  transmitted and therefore in theory,  prevented by
the use of  condoms. Also the recommended age at  which
gir ls  get the vaccinat ion makes i t  more di f f icult  to ensure
they are al l  vaccinated in comparison to the control  for the
strongly recommended chi ld immunisat ions.  The author is  of
the opinion a more hol ist ic  approach to mandating the
vaccinat ion would be more successful .



MANDATORY VACCINATION IN SPORT  

Equitable Access 167

Rather than making the vaccinat ion mandatory,  perhaps i t
could be f i l tered down through organisat ions.  For instance,
playing sport  at  a high level  would require the vaccine,  and
players who want to part ic ipate at  this  level  would get the
vaccine.  As wel l  as this  there is  potent ia l ,  for young players
to see their  role models have been vaccinated and be
incl ined to want to be vaccinated themselves.  I t  is  known that
sport ing role models are eff ic ient for promoting gender
equity and empowerment (Meier 2015) and could be thought
to work wel l  for empowering young women to get the
vaccinat ion.



VACCINATION MANDATION  
Using storyboarding to communicate the v is ion of  sport ing role
models inspir ing vaccinat ion for part ic ipat ion.  

Increased uptake in
vaccinat ion in
women who play
sport .

Young athletes see
these posts and
learn about HPV and
the vaccinat ion.

They post on their
social  media that
they're vaccinated.

High performance
athletes get
vaccinated.  

Vaccinat ion is  made
mandatory for high
performance
athletes.
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IMPROVING
UPTAKE



TASK FLOW OF SIGNING UP FOR SCREENING
Explor ing the task f low of  a new cisgendered female user
signing up for the screening programme. Highl ight ing potent ia l
issues in the process.

User doesn't think it's
important.

User doesn't know they
have to sign up for CC

screening.

User turns 25.

User knows they have
to sign up for CC

screening.

User signs up for CC
screening online.

Friend shows user how
to sign up

User is reminded by a
friend who turned 25.

User signs up for
screening online.

User forgets to sign up.

User doesn't sign up for
the screening.

User signs up at a later
date.

User doesnt know how
to sign up.
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FORGETTING TO SIGN UP

Increasing Uptake  

User forgets to s ign up.
User doesn't  know how to s ign up.
User doesn't  know they need to s ign up.
User doesn't  think i t 's  important to s ign up.

Potent ia l  errors ident i f ied in this  task f low include:

1.
2.
3.
4.

The author now explores methods by which these errors can
be el iminated.

1. Forgetting to sign up
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FORGETTING TO SIGN UP

Increasing Uptake  

2. Don't know how to sign up  
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FORGETTING TO SIGN UP

Increasing Uptake  

3. Don't know they need to sign up

4. Don't think it is important

The making every contact count (MECC) framework is  used to
optimise t ime spent by health professionals with pat ients to
encourage healthy behaviour.  This is  a low cost way to
improve c l ient behaviour.
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SCREENING UPTAKE BARRIERS 

Increasing Uptake  

Barr iers to screening uptake have been identi f ied as
forgett ing to schedule a smear test  (Bosgraaf  et  a l .  2014) and
booking the test  (Knops-Dul lens et  a l .  2007) .
A number of  studies note increased uptake of  screening
fol lowing text  reminders.  I t  has been identi f ied as a success
for f i rst  t ime bowel screening (Hirst  et  a l .  2017) as wel l  as
f irst  t ime breast checks (Kerr ison et  a l .  2015) .

In terms of  CC i t  has been reported that text  message
reminders improve the uptake of  screening,  and in part icular
messages which were short  and s imple in terms of  content
(Huf et  a l .  2020) .  Again another study celebrates the use of
text  reminders in addit ion to educat ion (Romai l i  et  a l  2020) .  

This information provides a number issues which can
potent ia l ly  be removed by design intervent ion.  
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TEXT REMINDER

Increasing Uptake  

As research suggests ,  a reminder system would be eff ic ient to
increase uptake for cervical  screening.  What does a screening
reminder system look l ike and how does a user move through i t?

This run through of  the text  reminder,  explores the user not
wanting to receive any more messages from Cervical  Check and
reply ing STOP to opt out of  the message chain.

175



FORGETTING TO SIGN UP

Increasing Uptake  

A text reminder system is  opt imal  for reminding pat ients to attend
their  screening.  Can this eff ic iency be translated into reminding
users to s ign up for the screening.  Using some wireframing and low
fidel i ty  prototyping to help communicate this idea.

User receives a text  message from cervical  check when they
turn 25,  reminding them to s ign up.  They fol low the l ink in the

message to a step-by-step guide to s igning up.
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FORGETTING TO SIGN UP

Increasing Uptake  

Using paper prototyping to ident i fy  how a user may work
through a s ign up reminder interface.

Findings

The user works through the system opening the message,
and start ing the step by step s ign up process.
The designer noted i t  might be more eff ic ient to have the
sign up opt ion at  the start  of  the l ist  and the FAQ at the
bottom. User found the f low famil iar  and easy to operate.
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FORGETTING TO SIGN UP

Increasing Uptake  

By creat ing a dig i ta l  solut ion to improve s ign up the author
works off  the assumption that the user wi l l  have access to a
smart phone,  the internet and that they have a suff ic ient level
of  l i teracy.  How might users without access to the internet or
a smart phone be able to s ign up and be reminded to s ign up?
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DON'T KNOW  TO SIGN UP
I f  there were a help desk s i tuated in publ ic  areas how would  
a user interact  with i t?  

They get a
conf irmation of
s igning up and are
told they' l l  get  an
appointment soon.

Increasing Uptake  

They see i t  is  a s ign
up for CC screening
and sign up.

They approach the
desk to see what i t 's
for .

They not ice a new
help desk in the
center.

User goes to the
shopping center.

This storyboard depicts a user who has a phone using this
platform to s ign up.  What i f  they have no phone? How can
they get conf irmation? Would a user with a phone even
interact with this desk?
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PUBLIC SIGN UP DESK

Increasing Uptake  

What ways might a user interact  with this that is  not the
optimal  interact ion.  I f  they don't  have a phone/i f  they can't
read? Who are the extreme users? Highl ight ing issues with in a
darker colour.

User doesn't think it's
important.

User interacts with the
desk.

User signs up when they
get home.

User sees the desk but
doesn't interact with it .

User can't read/doesn't
understand. User gets distracted.

User doesn't see the
desk.

The help desk is set up
in a shopping center.

User begins sign up
process. User begins the sign up

process.

User Doesn't sign up.

User is already signed
up.

Users language is not
available/ They don't

speak English.

User doesn't have an
email or phone to

receive confirmation

User completes sign up.
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PUBLIC SIGN UP DESK

Increasing Uptake  

Fol lowing the task f low which tracks the s ign up the author
carr ied out a desktop walkthrough to ident i fy  how dif ferent
users would interact  with the s ign up desk.  A number of
potent ia l  users went through the service as i f  they were using i t .
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An assistant was used to walk the user through
the service,  to ident i fy  potent ia l  issues
someone who is  not fami l iar  with the service
may come across .

Findings 

The user required c lear instruct ions as how to
interact  with the desk.  
They suggested i f  the desk made noise i t  may
be l ikely  that users interact  with i t .

A number of  scenarios were ran through with
various characters ,  who interacted and
completed the s ign up,  interacted and didn't
and those who didn't  interact  at  a l l .



RAISING AWARENESS

Increasing Uptake  

There is  research that suggests increasing educat ion can
improve sel f -eff icacy and inclusion.  I t 's  thought that
through improving awareness that i t  may increase
service uptake (Sabates and Feinstein 2006) .
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IDEA FILTERING

150 IDEAS

10 IDEAS

126 IDEAS

Approach: Examining the
ideas generated,  to ident i fy   
biases.
Major Factors:  Does this
solut ion exclude people,  is
i t  assuming something?

BIAS IDENTIFICATION

Approach: Comparing the
idea against  the need i t
answers.
Major Factors:  Does the
idea answer the need?.

Approach: Using quick
decis ions to determine
personal  interest  in the idea.
Major Factors:  Possibi l i ty  for
design  to be inclusive,
sustainable and intr igue the
designer.  

Approach: A healthcare
professional  uses intuit ion
and professional  experiences.
Major Factors:  Cost and t ime
of real is ing the idea.

Due to the volume of  ideas generated a f i l ter ing
process was created to ref lect  on ideas and assess
them against  the design guide to determine which
ideas should be explored further.  This opportunity
was used to combine ideas which were promising on
their  own to create a product service system. 

To begin the idea f i l trat ion,  the designer uncovered
some of their  underly ing biases that were present in
their  ideas.  These biases were noted,  and for future
development they wi l l  be leading factors for
considerat ion.

The ideas generated were compared against  the
needs they were answering,  ideas which did not
answer the need were el iminated.  

The remaining ideas were considered in terms of
real i ty ,  and whether or not they would be created
within the scope of  this  project .

These ideas underwent a personal  preference
f i l ter ing stage,  ideas that the designer was
interested in developing were kept.

F inal ly  the ideas were f i l tered based on a healthcare
professionals opinion of  the cost and t ime
associated with the real isat ion of  the idea.

3 IDEAS

Approach: Considering what
needs to occur for this  idea
to be feasible and i f  i t  is
outside of  the scope of  the
project .
Major Factors:  Real i ty  behind
the actual isat ion of  the idea.

53 IDEAS
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Idea Filtering  - Biases 

DESIGNER BIASES

The issue of  technology bias surfaced several  t imes
throughout the ideat ion process,  with solut ions generated
rely ing on technology for their  success.  Ideas working on
the basis of  the user having a smart phone,  and connect ion
to the internet.  Although the majority  of  people in the
country have access to household internet (92%) (CSO
Ireland 2020) ,  and 77% use smart phones (Gibney and
McCarthy 2020) .  The designer did however,  make a few
attempts to make the solut ions more accessible by placing
the solut ions in publ ic  areas,  for open usage.  Even i f
everyone has access to the internet and to smart phones,
55% of adults have low digita l  sk i l ls  (Nat ional  Adult  L i teracy
Agency 2020) .  This is  important to recognise and mediate
through design intervent ion,  when f i l ter ing ideas there
should be an obvious and successful  attempt to make the
chosen idea accessible through design.  There is  of  course
opportunity to remedy this bias,  and insure that in the next
stage of  concept development that ideas are accessible in
terms of  technology.

Technology Bias Literacy Bias

A bias towards l i teracy levels a lso presented i tsel f  a number
of t imes.  In Ireland,  18% of adults ,  aged 16 to 65,  score
below a 1 on the l i teracy scale (Nat ional  Adult  L i teracy
Agency 2020) .  Ideas which require reading,  and
comprehension of  written language are inaccessible to this
populat ion.  The ideas as they are f i l tered,  and as they are
ref ined through concept development should consider
l i teracy levels and be accessible to those with lower levels
of   l i teracy.
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IDEA FILTERING 
The f irst  round of  f i l ter ing ident i f ies whether or not the idea sat isf ies the need.  A s imple yes
or no saw the el iminat ion of  the ideas which did not answer the need.

Idea Filtering 1 - Need Compliance

 
150 Ideas 

 
 
 
 
 
 

126 Ideas
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126 Ideas

 
 
 
 
 

53 Ideas
 
 

IDEA FILTERING 
After examining the need compl iance of  the ideas,  the remaining ideas were examined with
relat ion to f i t t ing within the scope of  the project .  Ideas were given a yes or no in terms of  the
scope.  
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IDEA FILTERING 
After a scope review of  the ideas,  the next round of  f i l ter ing spoke to
the designers preferences.  Whether or not the idea was something
the designer was interested in pursuing.  As ident i f ied in the previous
chapter ,  the designers preferences are as fol lows.

Idea Filtering 3 - Personal Preference

Social  Design
Does this intervent ion make a di f ference for i t 's  users in a
posit ive way?

Sustainabil ity  
Can this solut ion be sustainable? Wi l l  i t  add extra waste to the
environment,  or can i t  potent ia l ly  be sustainable?

Circular Economy
Is  there opportunity to potent ia l ly  include c ircular economy
into this intervent ion?

Universal Design
Does this intervent ion al low for something which is  easy to
use,  needing low physical  ef fort ,  & f lexible ,  etc , .  ?

Inclusive Design
Is  this  intervent ion inclusive,  is  there a group of  people 
who are unintent ional ly  ostracised by this design and can 
they be included?

Project Direction
A combinat ion of  a product service would be
most intr iguing.
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IDEA FILTERING 

Idea Filtering 3 - Personal Preference

After a scope review of  the ideas,  the next round of  f i l ter ing spoke to the designers
preferences.  Whether or not the idea was something the designer was interested in pursuing.
Ideas were rated from 1-5 based on the fol lowing cr i ter ia .

1.

2.

3.

4.

5.

This idea is  not in l ine with designers personal  interests.

This idea answers to one of  designers personal  interests.

This idea answers to one or more of  designers personal  interests.

This idea answers to more than one of  designers interests and designer
is  interested in a solut ion.

This idea answers to al l  of  designers interests and the designer is
invested in rect i fy ing the need.
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NEEDS FILTERING - RESULTS
The scores from each of  the f i l ter  categories were added up,  and ideas with an overal l  score below
4 were el iminated.  
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10 IDEAS FOR FILTERING

Idea Filtering  -  Recap

After the personal  preference round,  10 ideas remain.  These ideas,  categorised by the needs they
sat isfy  can be seen below. I t  is  worth not ing that a l though ideas f i t  into one part icular category
here,  i t  wi l l  be encouraged that they aim to encompass other needs too throughout concept
development.

Using menstrual blood to detect HPV.
A period pack with a HPV test included.
Underpants that detect HPV infection.
HPV tests that create an online community, empowering women to get their test.
Legislation that makes HPV vaccination and information mandatory for every child.
A HPV Vaccination workbook for children so they understand the importance of vaccination.
A mobile unit that goes to colleges/workplaces and screens people.
A text reminder system for attending screening. 
A text reminder system for new 25 year olds reminding them to sign up.
Public sign up desk.

Self  Screening Equitable access Increasing uptake.
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IDEA FILTERING 

Idea Filtering 4- Healthcare Provider

The ideas that remained after the personal  f i l ter ing process were then assessed in terms of  a
publ ic  health preference.  An ex-publ ic  health manager assessed,  and rated the ideas.  The cr i ter ia
by which they el iminated ideas is  out l ined below.

Cost of Running the Programme (need) vs Cost of treatment of advanced disease
Is  the cost of  this  idea hugely expensive?

Cost of Saving vs Programme (need) cost
Does this idea cause subsequent savings,  in terms of  treatment,  labour and death? 
How much is  being saved by the idea and how much does the idea cost? I f  the idea
costs more than the savings,  what is  the point?

Psychosocial  Impact
What is  the impact of  this  idea for social  support ,  social  status and the work force.
What is  the cost without this  intervent ion,  i f  someone is  being treated,  their  social
status may negat ively  be affected,  they're out of  work they are drawing social  welfare.
Some of these issues are immeasurable,  but they were est imated by the healthcare
professional .

Political  Issue
What is  the pol i t ical  impact of  this  intervent ion? The issue of  CC is  very much a
pol i t ical  issue,  especial ly  at  the moment.  Much more women are affected by breast
cancer than CC.  
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NEEDS FILTERING - RESULTS
The scores from each of  the f i l ter  categories were added up,  and ideas with an overal l  score below
4 were el iminated.  
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Menstrual Blood Test
 

This concept draws on research  confirming
that menstrual blood is an efficient

biomarker for the detection of HPV (Wong et
al. 2010; Lee et al. 2016; Wong et al. 2018).

 
This concept takes a user through the

process from the collection of blood, to
sending off the blood for analysis. The

design intervention is a product service
system, expanding existing methods of

sampling menstrual blood and creating a
new service for women to self screen and

feel empowered in the process.
Issues identified in research, including lack
of self-trust are mitigated as the process is
non-invasive and women are familiar with

the process. 

Final Concepts

Mobile Screening Unit
 

The mobile screening unit, is a nomadic
screening centre which moves around the

country stopping at colleges and
workplaces offering to scan women over
25 and offering information to others. 

 
This concept combats the issues

highlighted with the sign up, including
forgetting (Bosgraaf et al. 2014), having to
book (Knops-Dullens et al. 2007). and not

knowing. It also combats some of the
issues with attendance, for example

forgetting, the time constraints and having
to take time off work/college. 

Period Pack
 

A period pack with a HPV test included
could be given out to women to encourage

self testing in between regular cervical
screening sessions. Working as a period

pack in school, it provides access to a wide
range of users and creates a positive,

shameless association with HPV testing. 
 

Issues identified with HPV testing uptake
throughout primary research also included

embarrassment and lack of knowledge.
This concept solves these issues with an
inclusive empowering pack which aims to

normalise HPV testing.

FINAL CONCEPTS
After four rounds of  f i l ter ing through ideas there are three
remaining concepts which wi l l  be brought forward into the
concept development phase,  where the ideas wi l l  be explored
and developed further.  
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REFLECTION
After four rounds of  f i l ter ing through ideas there are three
remaining concepts which wi l l  be brought forward into the
concept development phase.  As the author develops these
ideas,  they wi l l  refer back to the design guide and the needs
statements.  This wi l l  be done to ensure the project  is  focused
to answering the needs,  i t  is  a lso benef ic ia l  to consider
answering mult iple needs through the concepts.  There were
reoccurr ing themes which presented themselves in the
ideat ion generat ion including,  behaviour,  acceptance and
information access which add to the research f indings.  These
ideas wi l l  be considered hol ist ical ly  as the concepts are
developed further.

The ident i f icat ion of  the biases within the idea generat ion is
crucial ,  as i t  became clear the designer has a technology and
l i teracy bias.  This is  problematic from a point of  v iew of
inclusive design,  and indeed the designers own interests of
creat ing a social  design,  which is  inclusive.  The recognit ion of
these biases make i t  easier to address them through concept
development.
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CONCEPT DEVELOPMENT
Fol lowing from the ideat ion phase,  where over a hundred
ideas were generated and f i l tered down into three
concepts.  This sect ion wi l l  fo l low the part ia l  development
of the remaining three concepts and a decis ion to fol low
one part icular concept through to i ts  regulatory pathway
assessment and a business case.  

The ideat ion process could be prolonged indeed,  however
the t ime constraints of  this  project  require the designr to
move ahead on the basis that no decis ion is  a fa i lure
(Zenios et  a l .  2010) .  By dwel l ing on the ideat ion phase any
longer than the t ime constraints wi l l  restr ict  the
f lourishing of  the concept.  

This phase wi l l  compare the f inal  three ideas from the
previous chapter through a number of  lenses including:
Intel lectual  Property Prospects ,  the regulatory
requirements and their  potent ia l  Business Models.  

Fol lowing on from this there wi l l  be an explorat ion of  a
single concept which wi l l  then undergo test ing and
iterat ive design.
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CONCEPT FILTERING
In order to f i l ter  the concepts from three down to one the
author wi l l  explore the three remaining concepts through
a select ion of  lenses.  The lenses include their  intel lectual
property prospects ,  to determine how wel l  the idea may
cope outside the constraints of  this  project  in the future.
F irst ly  the regulatory pathways wi l l  be explored.  The
concepts wi l l  a lso be considered in terms of  their
potent ia l  business model .  Each of  these pract ical  lenses
wi l l  be appl ied ref lect ing the prof i tabi l i ty  of  the concept.
However,  the author is  personal ly  concerned with social
design and the social  impact that the design intervent ion
may have,  including whether or not i t  increases uptake of
cervical  screening and raises awareness of  the importance
of screening.  The ideas wi l l  be rated as per the
aforementioned cr i ter ia ,  however they wi l l  not be the
deciding factors.  The most important weighing factors wi l l
be the social  impact of  the design intervent ions and how
wel l  they al ign with the design guide.
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INTELLECTUAL PROPERTY  
The intel lectual  property ( IP)  potent ia l  of  a solut ion wi l l
determine external  support engagement and funding from
companies and indeed the university .  The presence of
patents for any of  these ideas can hinder the
development or success of  a design intervent ion.  

Menstrual Blood Screening
There are a number of  publ ished papers which c i te
menstrual  blood as a suitable biomarker for detect ing
HPV infect ion (Lee et  a l .  2016;  Budukh et a l .  2018;  Wong
et al .  2018) .  As a result  the idea of  test ing menstrual
blood for HPV i tsel f  has no IP.  Inventors have f i led for and
received patents for methods of  obtaining vaginal
samples to determine HPV presence (Tong 2003) ,  and
using menstrual  blood to detect STI 's  (Tar iyal  2017) .  There
have also been patents f i led for using pads to col lect  and
analyse menstruat ion (Mi l ler  2011) a long with smart
menstrual  cups which can determine pat ient health
through the amount and colour of  col lected blood (Hwang
2016) .  Design for women's health is  a competit ive space
with many innovat ions surrounding menstrual  blood as a
determinant for female health.  As far as the designer is
concerned there are current ly  no patents or publ icat ions
for a sel f  screening HPV test ing k i t  which uses menstrual
blood as i ts  biomarker and provides immediate results .
Tar iyal  (2017) uses a device which f i l ters out the blood
cel ls  to acquire the cervicovaginal  f lu id which is  then sent
to a lab for analysis .  I f  a  solut ion can use the blood and
determine results immediately  or without the need for an
external  lab the solut ion has potent ia l  to have strong IP.
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Mobile Cervical  Screening Unit
Several  papers praise mobi le screening for CC
(Swaddiwudhipong et  a l .  1999;  Mauad et a l .  2010;  Ferr is
et  a l .  2015) and is  frequently  used in some countr ies for
increasing uptake (Paengchit  et  a l .  2014;  Hunt et  a l .
2018) .  Therefore,  the idea i tsel f ,  nor the unit  would
contain worthwhi le IP.  However,  as mobi le screening for
CC does not exist  in Ireland there is  opportunity for the
design of  the service and the software involved and i t  is
possible that novel  software,  or an ident i f icat ion process
used may be patented.  

Period Pack with HPV kit
The contents of  this  k i t  are spoken about in l i terature and
have patents i .e . ,  Tampons (Crawford and Waldman 2018;
Bi l lon et  a l .  2020) and pads ( Janoowal la et  a l .  2020;  Choi
et  a l .  2021) .  Re-usable alternat ives to these including:
pads (Carstens 2005) ,  tampon appl icators (Agrawal  2014)
and menstrual  cups (Stoebe-Latham 2018) are al l
patented.  HPV sel f -screening k i ts  are also frequently
mentioned in l i terature (Nelson et  a l .  2017;  Tranberg et
al .  2018) and patented inventions exist  (Wal lach 2000) .
Therefore,  this  concept has l i t t le room for IP development
from the outset .  Of course there is  potent ia l  for software
to be designed which could hold promising IP.



REGULATORY ISSUES  
Regulatory issues are of  major importance for the success
of new inventions and therefore ident i fy ing and
understanding the complexit ies of  the regulatory
pathways can help determine which design is  suitable
within the scope of  the project .

Menstrual Blood Screening
A menstrual  blood screening k i t  is  l ikely  to be a c lass 1
device as i t  is  l ikely  to present minimal  potent ia l  harm to
users and is  non invasive.  Class one devices do not
require c l in ical  tr ia ls  to prove the safety of  the device.
They do however require:
The CE mark,  from a cert i f ied body.
Registrat ion with the HPRA.
Label l ing per requirements.
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Mobile Cervical  Screening Unit
As this unit  would be medium for people to get screened,
and would be assist ing a medical  procedure i t  would be
considered a c lass I  medical  device.  Again c lass I  devices
wi l l  need a CE mark,  they need to be registered with the
HPRA and they need to meet any label l ing requirements.
The fact  the unit  is  mobi le ,  i f  i t  is  a motor unit  i t  wi l l  need
to be taxed,  insured and have a CVRT cert i f icate to be on
Ir ish roads.  

Period Pack with HPV kit
I f  this  period pack consists of  other products which are
on the market ,  there should be no regulatory issues.
Indeed the materia ls  inside the k i t  wi l l  have to have their
regulatory documentat ion and safety markings.  There
should also be instruct ions for use provided and labels
and warnings should be displayed c lear ly  on the products.



BUISNESS MODEL 
Ident i fy ing the potent ia l  business model  for each concept
is  a suitable marker for whether or not a concept is
worthwhi le br inging forward.  For instance a concept s i ts
into a business model ,  part icular ly  i f  there is  an exist ing
successful  example of  the model  in the f ie ld the concept
may be considered strong.  I f  the business model  makes
the idea seem infeasible then i t  can be thoughtful ly
el iminated (Yock et  al  2015) .  

Menstrual Blood Screening
The menstrual  blood screening k i t  could be offered a
number of  ways,  in part icular as a subscr ipt ion or a fee
per use.  With an emphasis on offer ing the product for
free,  there would need to be an emphasis on funding.
Fee per use
Ensures that there is  not a surplus of  stock remaining as
users would purchase the k i t ,  and receive them. On the
other hand free per use favours businesses with a high
level  of  IP ,  as otherwise they can be subjected to high
competit ion from other providers offer ing for cheap.  As
this doesn't  exist  at  the moment the competit ion pool  is
smal l  and therefore fee per use is  an effect ive business
model .
Subscr ipt ion
A subscript ion model  would work wel l  as the user could
sign up for a year and get two packs at  s ix  months or s ign
up for longer periods of  t ime.  This would provide money
to the company as soon as the init ia l  s ign up is
completed,  and i f  customer sat isfact ion is  consistent and
improving the customers are unl ikely  to cancel  their
subscr ipt ion.  However,  they can be ent iced by other
companies offer ing the service for a lesser cost .
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Ideal ly  the opportunity to offer the menstrual  blood
screening would be the most favourable.  As i t  would
provide greater access to disadvantaged and marginal ised
groups.  This would however,  require a lot  of  funding and
external  support .

Mobile Cervical  Screening Unit
For this to be accessible i t  would need to be funded by
the government,  and free for the users.  I t  is  l ikely  the
model  would work in a s imi lar way to the mobi le breast
check units .  As the model  for the breast check is  effect ive
its  track record suggests this  concept has a potent ia l ly
successful  business model .

Period Pack with HPV kit
This period pack could work in a number of  ways,  i t  could
work as a fee per use model  and for accessibi l i ty  could
offer an addit ional  one-for-one model .  Providing those
who can't  af ford the pack with free k i ts .  The fee per use
model  could be sponsored by workplaces and universit ies
or users could purchase them onl ine.  I t  could also work
as a subscr ipt ion based model  with users or workplaces
signing up monthly ,  annual ly  or biannual ly  to receive the
period pack. .   



SOCIAL IMPACT 
Ident i fy ing the potent ia l  social  impact of  the design
intervent ions.  The designer is  part icular ly  conscious of   
accessibi l i ty  of  the solut ions and whether the solut ion is
excluding any populat ions.

Menstrual Blood Screening
Using menstrual  blood to screen women for HPV provides
HPV screening with the potent ia l  to include any female
who menstruates.  Indeed i t  creates issues as the sample
should be col lected in a sanitary manner which may be
dif f icult  for populat ions without access to water.  However,
i f  the sample can be obtained from any of  the var ious
methods of  period management,  and not require an
addit ional  product i t  improves the accessibi l i ty  and
inclusiv i ty  of  the design intervent ion.  An issue raised in
research was that of  the pain associated with the CC
screening.  This non- invasive method would be more l ikely
to be accepted due to the painless nature of  col lect ion.  

Concept Filtering - Social Impact 202

Mobile Cervical  Screening Unit
Although a screening unit  increases uptake,  unless i t  is  in
a central  locat ion i t  can be di f f icult  to access for people
without cars.  This is  a lso the case for rural  areas and how
they may f ind the locat ion inaccessible.  

Period Pack with HPV kit
Depending on the point of  purchase,  a period pack and
HPV kit  could be hugely accessible.  I f  i t  was avai lable in
shops,  workplaces and schools there would be a very
large reach in terms of  user demographics.  I f  the k i t  had
to be purchased i t  would of  course be less accessible to
members of  lower income households,  and other
marginal ised groups.  However,  i f  funded by the
government this issue would no longer be of  concern.

Increasing uptake
In order to increase uptake of  CC screening,  those who
are current ly  excluded for what ever reasons must be
accounted for.  The users who are marginal ised,  due to
low l i teracy levels ,  lack of  educat ion,  lack of  access and
even fear of  the CC screening process must be
considered.  By considering the social  impact of  the
intervent ion,  i t  can be est imated that the uptake would
also increase.  I t  is  l ikely  that providing a mobi le screening
unit  would increase uptake in terms of  ease of  access.
However,  i t  would not cover users who are concerned
about the screening process,  or the v is i t  to the doctor.
The menstrual  blood kit  could act  as a feeder system to
get people involved in the Cervical  Check programme.



RAISE AWARENESS &
PROJECT SCOPE
Raise Awareness
Each of  the design intervent ions hold the possibi l i ty  to
raise awareness of  the importance of  cervical  screening
and the relat ionship between HPV and CC.  I t  is  l ikely  that
a mobi le unit  would raise awareness in the area
surrounding the unit ,  at  the t ime of  i ts  arr ival  and for the
durat ion of  i ts  stay.  The period pack and the menstrual
blood screening al low opportunity to create an onl ine
buzz about a personal  product .  Encouraging sharing on
social  media to raise awareness.

Project Scope 
In terms of  the scope of  the product i t  is  important to
keep in mind the t imeframe of  the project  as wel l  as the
nature of  the COVID-19 pandemic.  Including the role i t
plays in l imit ing access to materia ls ,  machinery and users
for test ing.  There is  a lso room for considerat ion for the
designers goals from this project  and the desire to
improve her product design ski l ls  whi le potent ia l ly
designing a service for the f irst  t ime which would be a
welcomed chal lenge.  
With these considerat ions in mind,  the designer is  least
interested in designing the mobi le screening unit ,
a l though i t  would br ing the opportunity to create a
service i t  does not chal lenge the designer to create a
product service system in the way the other projects do.  
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On top of  that the designer is  most interested in the
novel  idea of  using menstrual  blood to test  for HPV as
there are current ly  no k its  on the market which do so.
There are k i ts  to obtain cervical  samples at  home but
none of  them use menstrual  blood as a biomarker.



CONCEPT SCORING
After discussing the var ious concepts in terms of  pract ical
considerat ions and the ways in which each concept meets
various aspects of  the design guide the ideas are scored
and a f inal  concept is  chosen to br ing forward for concept
development.  Indeed ideas are not a l l  lost  and some
aspects of  concepts can be used to improve the f inal
design intervent ion.  The ideas are scored from 1-5.
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 1.  Menstrual Blood

 2. Mobile Screening

3.  Period Pack

Concept

4

2 

1

IP Prospects

3  

3

5 

Regulatory
Requirement 

4  

3

4 

Business
Model

4  

3 

4  

Social Impact

4 

5 

4  

Increasing
Uptake

4  

4  

4  

Raising
Awareness

5  

Project 
Scope

Does i t  potent ia l ly  hold 
strong IP?

How complex are the 
regulatory requrirments?

Does i t  have a potent ia l ly
successful  business model?

Is  there social  impact for 
Ir ish women?

Wil l  i t  increase uptake
of screening?

Wil l  i t  ra ise awareness of  HPV and
its l ink with CC?

Wil l  this  be chal lenging for the
designer?

3
4  

28  

Score

23
26  

After scoring the concepts,  the highest scoring concept is
the menstrual  blood screening concept ,  and i t  wi l l  be
brought forward for concept development.
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ACCESSIBLE TO 
VARIOUS 

SOCIO-ECONOMIC
BACKGROUNDS

CONSIDER REASONS
BEHIND POOR 

UPTAKE

SIMPLICITY OF 
OPERATION

CONISDER THE 
EMOTIONAL IMPACT

OF SCREENING
CONSIDER VARIOUS

LITERACY LEVELS

ACCESSIBLE AND 
SUITABLE FOR USE IN

LESS DEVELOPED
COUNTRIES

PAINLESS SCREENING AN EMPOWERING 
ONLINE COMMUNITY

LOW PHYSICAL 
EFFORT

In the research chapter the design guide
introduced requirements for the design
intervent ion.  The menstrual  blood
screening k i t  answers the must haves and
a number of  nice to haves l isted within
the design guide.
I t  is  v i ta l  that throughout the further
development of  this  concept that
the design guide is  adhered to.

DESIGN GUIDE

CATER FOR VARIED
VAGINA SIZES

EMPOWER WOMEN

ABILITY TO TEST FOR
HPV AT  HOME



CONCEPT
DEVELOPMENT

THE PRODUCT
THE PACKAGING

THE SERVICE
THE WEBSITE



WHAT IS IN THE KIT?

Concept Development - Overview

Before the designer can begin designing the service and
the k it ,  the contents of  the k i t  must f i rst  be ident i f ied.
The designer wi l l  move forward and create a design
intervent ion for the f ive components below as wel l  as the
site from which the device can be ordered.

EXTERNAL
PACKAGING

INSTRUCTIONS

SAMPLE
OBTAINING

DEVICE

RETURN
LABELING 

The packaging which the kit
is posted to the user - their initial

interaction with the kit.

The written instructions and 
explanatory video provided so

that the user can use the
product correctly.

The user friendly device
which is used to obtain the 

menstrual blood sample.

The identifying labelling to 
identify the sample when it is

sent to the lab.

The packaging inside the
kit which allows it to be 
sent to the lab for free.

RETURN 
PACKAGING

206



OVERVIEW OF THE PRODUCT
SERVICE SYSTEM

Concept Development - Overview

Friend recommends the
HPV testing kit. 

The kit is delivered to
the user.

User reads the
instructions

User goes online to order
the kit.

User takes a sample
with the kit provided.

The sample is analysed
via a PCR test.

Kit is sent back to the
lab.

G
en

er
al

Pr
ac

ti
ti

on
er

Service

Doctor recommends the
HPV testing kit. 

The diagram below shows a growing service system for the
menstrual  blood test ing k i t .  I t  h ighl ights what the system wi l l
look l ike,  what stakeholders are involved and which user
touchpoints need to be designed.

Fr
ie

nd
A

dv
er

t

User

User watches an
advertisement for the

HPV testing kit.

Results are sent back to
the user.

Lab
TechnologistAn PostAn Post

After results are received the user jo ins the Cervical  Check
system and therefore the system f inishes with their  results .
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KNOWNS AND UNKNOWNS
The prototyping process can gives the concepts r igor ,  the
work is  then based in real i ty  and not in assumptions made
by the designer.  Prototyping is  important for creat ing
human-centred design intervent ions (Soomro et a l .  2021) .
This in i t ia l  stage of  prototyping exists in order to evaluate
the concept.  The prototypes purpose is  to understand
how people wi l l  experience the concept.  Before
prototyping quest ions wi l l  be establ ished to decipher
what is  to be learned from the prototype.  There are a
number of  unknowns which need to be ident i f ied through
the prototyping process.
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MENSTRUAL BLOOD IS
A SUFFICIENT WAY TO

DETECT HPV.

Knowns Unknowns

SELF SCREENING
CAN INCREASE 
UPTAKE OF CC 

SCREENING.

USING MENSTRUAL
BLOOD IS A NON -
INTRUSIVE WAY TO

DETECT HPV.

RATES OF HPV 
INFECTION ARE LIKELY

TO BE HIGH BUT 
REGRESS IN 12-24 

MONTHS.

WOMEN ARE 
INTERESTED IN SELF-
SCREENING FOR HPV.

THERE ARE CONCERNS 
ABOUT PAIN &

EFFICIENCY AROUND
SELF-SCREENING.

WHERE DOES THE 
SAMPLE GO AFTER ITS

COLLECTED?

WHAT DOES THE
PRODUCT LOOK LIKE?

HOW IS THE SAMPLE
OF MENSTRUAL 

BLOOD OBTAINED?

THERE IS A MARKET
GAP FOR USING

MENSTRUAL BLOOD 
TO DETECT HPV

WHAT IS INVOLVED IN
THE UNBOXING?

HOW DO USERS 
GET IT?

HOW DOES IT TIE 
INTO EXISITING 

SYSTEMS?

HPV CAN BE
DETECTED THROUGH A

PCR TEST.

HOW IS THE SAMPLE 
ANALYSED?

WHAT DO THE 
INSTRUCTIONS 

LOOK LIKE?
WHAT DO USERS 

THINK?
THERE IS STIGMA 
AROUND CC & STI

INFECTION.



SAMPLE COLLECTION
The f irst  unknown is  how the sample wi l l  be col lected.  The
designer uses sketching to explore some concepts.  The most
appeal ing aspect of  using menstrual  blood for determining HPV
infect ion is  the fact  i t  can be obtained in a non- intrusive manner.
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Using a tab to pul l  off  a
sect ion of  the pad or
tampon for analysis .

A syr inge to obtain the
samples,  what i f  there isn't

enough blood?

A swab with a gr ip to obtain
the sample.



SAMPLE COLLECTION
Sketching var ious methods of  obtaining samples from the
dif ferent period management products.
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A reverse stamp that you
use to obtain a sample.

A pack of  st ickers which adhere
to the menstrual  management

device,  they're removed and
sent to the lab for analysis .

A needle l ike top that is
exposed to the blood

rather than taking up a
large sample.



SAMPLE COLLECTION
Explor ing the idea of  a st icker which adheres to the
menstrual  management product and is  then removed and
sent to the lab for further analysis .  Using a storyboard to
communicate the user interact ion.
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The user pul ls  off
the st icker from the

packaging.

The user attaches
the st icker to the

inside of  their
menstrual  pad.

The next t ime the
user goes to the

bathroom, or changes
their  pad they remove

the st icker.

The st icker is  placed
in the plast ic

container that
comes with the k i t

and they can send i t
off  for analysis .



STICKERS
Through low f idel i ty  mock ups,  explor ing how a user would
interact  with a st icker on their  menstrual  pad.
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User Feedback
This is  cool ,  but real ly  messy.  I t  is  easy to
put on but taking i t  off  is  so messy.  I t 's  a l l
over my f ingers and i t 's  just  annoying.

Findings
User enjoyed the idea of  this  st icker ,  but
the thought of  i ts  removal  was messy 
and the user didn't  think they would do 
i t  again.
I t  was also di f f icult  to see the st icker on
the pad once the 'blood'  was on i t .

The user removed the
st icker from its  backing.

The user places the
st icker down on the pad.

The user then removes
the st icker from the pad.

The user locates the
st icker on the pad.



FIRST PRINCIPLES
Returning to f irst  pr inciples to determine an effect ive way
to obtain a sample of  blood from a menstruat ing woman.
Sketching solut ions to this problem statement rather than
designing a way to take the sample from the period
management device as i t  should spark new more creat ive
alternat ives.
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A smal l  cup to catch drips
of menstrual  blood in.



FIRST PRINCIPLES
Explor ing var ious handheld devices to obtain the sample
from the vagina,  or the menstrual  pad/tampon.
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STORYBOARDING

The blood stamps to
the inside of  the

packaging and can
be cut open for

analysis .

Storyboarding a use case where the packaging the device
comes in could be used to take the sample.  The c ircular
mark,  as with sketches s igni f ies the designers preference
for this  idea.  Designing the packaging to be intuit ive to use
and having the packing obtain the sample is  very
interest ing and novel .
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Insert  the tampon
into the packaging.

Press the packaging
against  the tampon.

Remove the tampon
and dispose of  i t .



SAMPLE COLLECTION
The init ia l  sketches explored var ious methods of  col lect ion,
depending on the chosen method of  period management.  I f
this  is  to be accessible ,  and inclusive i t  is  l ikely  that i t
should be one device which works for everyone.  The
designer explored a task f low of  the sample col lect ion.
Ident i fy ing issues and highl ight ing them in a darker colour.
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User experiences
menstruation  

User collects their
sample on a tampon.

User collects their
sample from their

menstrual cup.

User collects their
sample in a sanitary

pad.

User does not collect a
sample.

User takes sample from
their underwear.

User forgets and throws
out their sample.

User is afraid something
might go wrong.

User cuts off part of the
pad / takes the whole

pad and inserts it into a
container.

They use the provided
swab to take a sample
and insert it into the

container.

They don't take enough
of a sample for analysis.

User inserts the tampon
into the container. 

User inserts the tampon
into the container. 

They don't take enough
of a sample for analysis.



SAMPLE COLLECTION
The task f low highl ighted the var ious ways by which
the sample may be col lected and previous sketches
surfaced the need for an inclusive tool  that can obtain
a sample from various period management devices.
The designer returns to the tr ied and tested method
of using a swab.  

There is  no intent to reinvent the wheel ,  after
consult ing with an expert  on using menstrual  blood
for HPV detect ion they conf irmed swabs to be eff ic ient
for obtaining and transport ing samples (Wong 2021) .

The goal  of  this  product is  to increase uptake of
cervical  screening.  This means,  marginal ised groups
need to be accounted for and research supports the
idea of  home test ing to do this (Boggan et a l .  2015;
Nelson et  a l .  2017;  Bernstein 2019) .  However,
research highl ights issues with the home test ing k i ts
not being trusted (Malone et  a l .  2020;Part ic ipant
03/U22 2021) .  Members of  marginal ised communit ies
often struggle with trust ing healthcare including
healthcare workers (Calnan et  a l .  2006;  Watkins et  a l .
2021) .

With an issue such as trust  i t  can be suggested that i f
the k i t  was s imi lar to what the user expected,  or what
they were used to,  they would be more l ikely  to trust  i t
(APA 2021) .  
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As wel l  as considering the user who wi l l  be obtaining
the sample the k i t  wi l l  be sent to the lab for analysis
by a laboratory technologist .  This user is  important to
keep in mind whi le designing the product.  I t  is  l ikely
they wi l l  be conduct ing mult iple tests and therefore
speed and some famil iar i ty  wi l l  improve their
eff ic iency.  

A s impl ist ic  form is  desired to create a user centred
design.  The product is  a lso going to be offered to the
users for free and therefore i t  is  important to reduce
costs where possible.
With this considered,  the designer wi l l  pursue a design
intervent ion which is  s imi lar  to a swab which works
best for the end users.



SAMPLE COLLECTION
First ly  explor ing di f ferent shapes for the head of  the
swab through sketching and sketch models.  The
highl ighted shapes s igni fy  swab heads the designer
l ikes.
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A. B. Control. C. D. E.



SWAB 
After the init ia l  prototypes were created the designer
tested their  abi l i ty  to take up f lu id from various surfaces.
These prototypes were then discussed with a lab
technologist  who works with test  samples dai ly .  They
talked the designer through the shapes and how they
would access the sample from the swab for test ing.  The
swab head should be easy to use,  and work wel l  to obtain
samples on the part  of  the user carry ing out the test  as
wel l  as the lab technic ian who wi l l  be analysing the test .
This discussion enl ightened the designer to the t iny
amount of  the substance required for test ing.

The designer carr ied out test ing on the swab,  with the
successful  test  being substance transferred onto the
swab easi ly .  Along with obtaining any user feedback.
Another important var iable to note is  how the user found
the swab and i f  they l iked i t .  
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User Feedback
This was easy to use,  i t  s l id across easi ly ,
but I  was afraid I 'd get the stuff  on my
hands.

Findings
This swab works wel l  but the distance
between the sample and the gr ip should
be elongated.

TESTING THE SWAB
Test ing the prototype swabs and their  abi l i ty  to take up the sample.  

The swab is  pul led along the sanitary pad to
obtain the sample.  I t  adheres wel l  to the swab

and i t  is  easy to obtain this sample.

This head is  the
standard swab head
for test ing,  here i t  is
used as the control .

This is  Swab Head A. The swab is  pul led along the sanitary pad and
the integrity  of  the swab is  spoi led.  The sample

obtained is  plent i ful  and in the one palce.

User Feedback
I  l ike how it  looked,  but i t  came apart  when
I went to take the sample.  I t 's  hard to know
if  there is  enough on the swab too.

Findings
This swab is  an interest ing shape,  and i t
was hypothesised that the sample would
adhere to the raised surfaces and take
more of  the sample instead i t  was ruined.
Perhaps this shape would work better i f
made from a di f ferent materia l .  There
needs to be a way to determine how much
blood is  needed for a v iable sample.  
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User Feedback
I  d idn't  get this  one was I  supposed to
swipe i t  or dab i t?  I  wanted to swipe i t  but
i t  looked l ike i t  should be dabbed.

Findings
This swab although effect ive caused
confusion for the user and i t  lost  i ts
integrity  when try ing to obtain the sample.

TESTING THE SWAB
Test ing the prototype swabs and their  abi l i ty  to take up the sample.  

As the swab pul led along the pad
it  came apart .  However,  a

suff ic ient sample was acquired.  

This is  swab head C.

This is  swab head B.

User Feedback
This one kind of  moved the blood around
it  wasn't  very good.

Findings
This swab col lected a smal l  sample,  but
the user wasn't  sure i f  i t  completed the
job successful ly .  

This swab sl id a long the pad easi ly
but very l i t t le of  the sample adhered

to the head.
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User Feedback
This swab worked wel l  i t  got the stuff  on
it  but i t  seemed smal l  so does i t  have too
much on i t?

Findings
This swab was favourable but the s ize of
i t  made the user feel  l ike they were
taking up too much of  a sample.  How do
they know how much of  a sample to take?

TESTING THE SWAB
Test ing the prototype swabs and their  abi l i ty  to take up the sample.  

This is  Swab Head E. This head obtained a suff ic ient
amount of  the sample.

This is  Swab Head D.

User Feedback
This was good,  i t  got the stuff  on i t  easi ly
but I  got some on my f inger,  I  think i t 's
because I  pushed down on i t  to get the
stuff  and my f inger s l id.

Findings
This swab works wel l ,  however the users
f ingers s l id onto the sample head,  which
would affect  the ster i l i ty  of  the sample.
The gr ip needs to be further away from
the sample or have a mechanism to stop
the user touching the head.

This swab seemed too smal l  but
took up a large sample.
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HOW BLOODY MUCH
After test ing the product with users,  the feedback was gathered and
an attempt to remedy,  remove or redesign the issues was made.
How does the user know they have acquired enough of  a sample? This
issue was ident i f ied in research when women felt  they would be
unable to take their  own sample eff ic ient ly  (Malone et  a l .  2020) and
mirrored in pr imary research when women feared the same and that
they would 'waste'  someone else's  t ime i f  they did i t  incorrect ly
(Part icpant 02/U25) .

This doesn't  help the user
determine how much

blood is  needed.

This pattern feature would
be a welcomed change

from usual  c l in ical  swabs.

The swab should have a
guide so users know how

much blood they need.

The instruct ions should hold
information,  but i t  should be easy

to determine how much is
needed without the instruct ions.



After explor ing the var ious heads for the swab the
designer moves onto the gr ip.  The HSE were running a
tr ia l  for home STI  test ing k i ts  which the designer ordered.
The vaginal  swab which came with the k i t  was a standard
swab. The picture below shows the s ize of  the handle,
which is  di f f icult  to gr ip and seen as the swab is  ster i le
the neck of  the swab should not be touched.  This makes
the swab di f f icult  to manoeuvre.  

The design of  the handle must consider the user taking
the sample but i t  must not get in the way for the
pathologist  or lab technic ian who wi l l  be test ing the
sample.  By test ing the handle with both of  these users i t
should account for the user centred design the author is
aiming for .  The designer hypothesised that the gr ip
should be lengthened to al low for the var ious ways users
may hold the device.

SAMPLE COLLECTION
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2cm 1cm

The book 'The measure of  man'  by Henry Dreyfuss,
inspires a lot  of  modern day ergonomic design.  In this
book he l ists the maximum force and rest ing angle of  the
hand to be 35 degrees and that the c ircumference should
be around .5 cm. The design of  the standard swab
accounts for this ,  however the length of  the gr ip is  not
ergonomic.

In addit ion,  the swab neck wi l l  not need to be as long as
photographed here as the sample wi l l  not be obtained
from the inside of  the vagina,  rather the tampon,
menstrual  cup,  underwear or sanitary pad.  Feedback did
suggest a longer neck than the 5cm prototype so test ing
wi l l  need to take place to determine the best length for
the neck.



GETTING TO GRIPS
With the intent ion of  making the gr ip more ergonomic the
designer created sketch models to test  with users in
order to ident i fy  which shape was preferred.  

Concept Development - Prototyping

This c ircular shape was ' fun'
but the users ' f ingers got too
close to the st ick '  and would

have contaminated i t .

This semi c ircular shape made a f irst
good impression but the range of
motion was l imited and the user

thought they would be too c lose to the
pad or sample.

This gr ip had an indent and
was comfortable when held
as intended but did not suit
being held in the left  hand.
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The cyl indrical  shape was 
soft  and di f f icult  to gr ip.

Perhaps r ibbed edges
would improve i t .

The rectangular gr ip with
raised edges and ends was

comfortable and suited
mult iple gr ips and r ight and

left  hands.

This cy l indrical  shape much
l ike the f irst  was soft  and
dif f icult  to gr ip i t  was also

noted to be too short .

This gr ip was easy
to hold however i t

was too short .

There is  a very prominent
indent in this  gr ip which

works wel l  when held
correct ly  but is  not suited
to be held any other way.

This gr ip has an indent at  the
top which makes i t  comfortable

for both hands.  The base heavier
making i t  feel  more sturdy.

This gr ip has an umbrel la
top to prevent the user
touching the stem. The

stalk was too short .



After test ing the gr ips with the user ,  the designer contacted a
professional  lab technologist  and tested the gr ips.
The lab technologist  enl ightened the user to the fact  that the
majority  of  swabs used for PCR test ing are often snapped in hal f
when sent back to the lap.

The swab tends to have a perforated area to al low the user to
easi ly  break off  the swab head from the body.  

The most suitable swabs for this  product are either the plast ic ised
paper or the PS one which both come in peel  pouches.
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GETTING TO GRIPS; PROFESSSIONALLY

This is  a polystyrene (PS)  neck with a
break point at  45mm suitable for 

vaginal  swabs (TSC 2021)

This is  a plast ic ised paper breakpoint 
shaft  (45mm) with a cotton mini-t ip

(TSC 2021) .  

This a PS (breakpoint at  45mm) shaft
with Viscose Tip in peel  pouch (TSC

2021) .
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THE SWAB
Upon complet ing user test ing with both users and lab
technologists ,  feedback from the technologist  suggested the swab
itsel f  did not need a gr ip.  Further research uncovered the best
type of  swabs to use for PCR test ing.  
During project  discussions the issue of  accessibi l i ty  in terms of
the s ize of  the k i t  were raised -  quest ioning would people miss out
on this k i t  i f  i t  d id not f i t  in a standard envelope and wasn't
suitable to be posted in the letterbox.  This quest ion and research
support ing standard swabs for PCR test ing Swabs are cheap,  safe
and effect ive methods of  col lect ing samples for PCR test ing
(Mimori  et  a l .  2002;  Ghatak et  a l .  2013;  Wong 2021) .  PCR test ing is
effect ive on menstrual  blood (Wong et a l  2018) .  These facts
provide enough evidence to make the swab as s impl ist ic  as
possible.  The s impl ic i ty  wi l l  a lso reduce cost when i t  comes to
funding the product to provide i t  for free.  Having an off  the shelf
swab means the device wi l l  have been val idated by the regulatory
bodies and wi l l  be f i t  for use in this  product.  I t  wi l l  a lso match up
wel l  with laboratory procedures.
There were a number of  i terat ions the designer created and
printed for test ing.  The 3D print ing of  nasal  swabs has been
successful  for the diagnosis of  COVID-19 (Ford et  a l .  2020;  Oland
et al .  2021) and was trusted by healthcare professionals and
patients (Wi l l iams et  a l .  2020) .  I t  is  hypothesised that 3D print ing
could potent ia l ly  be suitable for acquir ing samples of  menstrual
blood.  
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User Feedback
I t  fe l t  f ine in my hand,  but then I  pressed i t
too hard and i t  broke,

Findings
The swab broke in hal f  as the user went to
obtain the sample.  The designer
hypothesised i t  was because the snapping
sect ion was in the centre and i f  i t  were
towards the top of  the swab i t  would be
more stable.

TESTING THE SWAB
Using Sol idworks,  the designer created a 3D CAD model  of  a swab,
the designer had intended on print ing the swab,  however access
to the 3D printer was l imited due to COIVD-19 Restr ict ions.
Instead the designer made prototypes at  home to test .   After
test ing design i terat ions were made and the new design was
prototyped and tested.

User Feedback
This was better i t  d idn't  break and felt  l ike i t
was stronger.

Findings
This swab was more stable for obtaining the
sample.



Findings
At this stage the designer presented the
project ,  and this part icular swab to a panel
of  design experts and peers.  Feedback from
a member of  the panel  spoke to the 3D
print ing of  the device.  Whether i t  was
actual ly  the most cost effect ive opt ion when
compared with using standard off  the shelf
swabs.  I t  was decided based off  this
feedback that the swab could be an off  the
shelf  product to save on cost .  In addit ion to
this ,  a l though swabs are suitable to be 3D
printed they are then required to be tested
indiv idual ly  which can be cost ly ,  compared to
an off  the shelf  product which would already
be ver i f ied (Gal lup et  a l .  2020) .  This feedback
came from a panel  of  experts ,  who are l isted
in the DesignHistoryFi le/1.Design Inputs/
Design Team.
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THE SWAB
After taking the user feedback into considerat ion the designer
added a base to the swab.

4
5

m
m

1
2

0
m

m



SAMPLE COLLECTION
Once the sample is  col lected what are the subsequent
steps? Using a task f low to map the process fol lowing
sample col lect ion.  This task f low highl ights potent ia l
issues in a darker colour,  these issues wi l l  be addressed.
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They use kit to get
instant HPV test results.

User obtains sample.

User gets a text message
with results.

They place the
specimen in to the

prepaid postage kit.

It is collected by the
courier or dropped to

the post office. 

They contact their
doctor.

They receive a positive
result.The test result is

negative.

They don't know what
to do.

The doctor monitors the
HPV infection and

suggests retaking the
test in 1 year.

They panic and think
they're going to die.

User thinks that they
definitely do not have a
HPV infection and don't

need to test again.

User knows they need to
do the test again soon

and that the test is not
100% accurate.

They forget to
return the kit.



SAMPLE COLLECTION
Using a journey map to explore the users motivat ions and
their  experience with the sample col lect ion process.

Concept Development - Journey Mapping 231

Intrigued, optimistic and
excited by the packaging they
read the instructions to find

out how it's done.

User knows the importance
of diagnosing CC early, and
saw an ad for this product

online.

The user can't read or
doesn't understand the

instructions. User receives
the product before/after
their period and forget to

use it.

User receives their kit in the
post and unboxes it to read

the instructions.ACTIVITIES

MOTIVATIONS

EMOTIONS

BARRIERS

Eager to try the new kit,
they go to the bathroom to
take the sample from their

tampon.

User goes to the bathroom
to remove their tampon to

obtain the sample.

User holds the tampon by
the string and tries to swab
it but it keeps moving. She
has to hold the tampon up
higher to get the sample on

the swab.

User knows she needs to
take the sample but can't
get it. She reluctantly grabs
the tampon to hold it still.

User is not comfortable
touching the tampon to get

the sample. User doesn't like
the feel of the tampon. User
contaminates the kit because

there is nowhere to rest it.

User holds the swab in one
hand and disposes of the

tampon with the other.
Then they put the swab

into its container and wash
their hands.

User is frustrated but happy
that it is over and they will

have their results soon.

User is frustrated but they
know they must complete

the test or it was pointless. 

The user contaminates the
swab by putting it down on a

surface before inserting it
into the container. User

doesn't complete the test
because they're frustrated.

Frustrated that she
couldn't get it without
touching the tampon.
Disgusted she had to

 touch it.

Interested to see how it
works and excited to try it .

User hasn't had the tampon
in long enough for it to

collect blood. User throws
out the tampon and forgets

to take the sample.

User inserts the container
with their details on it into
the pre-paid package and
brings it to the post office.

User knows that even
though it was frustrating it
will be for the best when

they get the results.

User is relieved the test is
completed. They're annoyed

that they couldn't get
immediate results.

User is frustrated and tells
her friends not to get this
test. They don't post the

results. They don't fill in their
details and won't be able to

get their results.



REFRAMING AND NEW PROBLEMS
Upon complet ing the task f low and the journey mapping,
giv ing thought to the issues which occurred can be benef ic ia l ,
some of  these issues included:

The user receiving a HPV positive test and panicking.  

The user learning they have no HPV in their sample and
thinking they do not have HPV and do not ever need to be
tested again.

Both of  these issues are potent ia l ly  harmful .  Causing
unnecessary stress for the user ,  or indeed adding to
misinformation i f  left  unaddressed.  These issues can be
mediated through label l ing,  educat ing the user on the
importance of  frequent test ing and giv ing them clear helpful
guidel ines fol lowing a posit ive result .  The designer wi l l  explore
options for these considerat ions and then design them to f i t
into the system. 

Other issues which surfaced,  which may not be resolved easi ly
with label l ing adjustments include:

How can you obtain a sample from a tampon with ease?

How does the test relay personal details to the lab
technician?

How can you ensure samples are sent to the lab before they
'go out of date'?
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TAMPON SAMPLE
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How can a user obtain a sample from their  tampon?

There is  l ikely  to be
movement between the swab

and the tampon.

Not al l  users wi l l  f ind this
problematic however,  g loves
may help those who have an

issue with i t .

I t  is  worth not ing the sample does not
need to be obtained from the tampon
itsel f  i t  could be taken from the toi let

bowl or the vagina.



Potentia l ly  problematic the users data
can be identi f ied by unauthorised people,

or may be unidenti f iable by those who
need to access i t .

PERSONAL DETAILS
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How do you communicate the personal  detai ls  with the
lab technic ian.

The QR code can be
indiv idual  to the user and can

be coded so i t  is  only
accessible by authorised

devices.



The address comes on the
envelope so they don't

have to f ind the address of
the lab.

RETURNING THE TEST
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How can you encourage the returning of  the test? In
terms of  transport ,  infect ious diseases are organised into
two categories.  HPV f i ts  into the second category -  B and
therefore the rules around transportat ion are less
str ingent according to the WHO the outer packaging must
read 'exempt human specimens'  (WHO 2010) .  

A text reminder system
that messages them a few

days after they receive
their  pack to ensure they

return i t .

Free returns so they don't
have to pay for the test  to

be sent to the lab.



WHERE DOES THE SAMPLE GO?
The idea that a user could obtain a sample and receive
results a lmost immediately  is  promising.  I t  is  known that
Polymerase Chain React ion (PCR) test ing is  valuable for
the detect ion of  HPV (Stevens et  a l .  2007) .  However,  PCR
test ing creates copies of  the DNA and contaminat ion is
extremely l ikely ,  this  leads to fa lse posit ives in test ing
(Vi l la  and Denny 2006) .  Real  t ime PCR or Qual i tat ive PCR
(qPCR) can provide rapid and sensit ive results (Kral ik  and
Ricchi  2017) which is  benef ic ia l  for the detect ion of  HPV
in menstrual  blood .  The author could not f ind any
research which suggested or supported instantaneous
results from the qPCR test ing.  When used with menstrual
blood the samples were sent to the lab.  One company
Biomeme, has developed software for real  t ime PCR
test ing.  They have  streamlined the chemistry process,
creat ing a portable lab that can be used by people who
are not speci f ical ly  trained,  and can return results in
between one to two hours.  Their  software is  an open
architecture and developers can apply to test  the
software and Biomeme can create lyophi l ised str ips from
the col lected assays (Biomeme 2021) .  These str ips can be
used in the f ie ld and could potent ia l ly  be used to test
menstrual  blood for HPV.  
This technology could be used to provide HPV home
test ing products to users.
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The main issue this creates is  accessibi l i ty ,  the product is
portable and could be seen to be accessible but when
examined further i t  becomes apparent that the sample
must be placed into a thermocycler .  Whi le the results
from commercial ly  avai lable portable thermocyclers are
promising (Wee et a l .  2020) ,  they are cost ly .  Ef forts have
been made to create affordable PCR tests (Mendoza
2018) ,  however the issue st i l l  remains that this  equipment
is expensive and therefore not suitable for personal
occasional  usage.



MENSTRUAL BLOOD 101
How exact ly  is  the DNA within the menstrual  blood
repl icated to f ind the HPV infect ion? Exact ly  how much
blood is  required and wi l l  the dr ied blood work? These
burning quest ions surfaced in discussions about this
project  and they need to be addressed.  This concept must
work wel l ,  and be easy to use,  i t  has to create a trust
between the user and the world of  cervical  screening.  I t  is
l ikely  that this  be there f irst  experience with screening,
and therefore they must have a posit ive experience to
continue to engage with regular screening,  and other
screening services offered by the HSE.  

How is DNA replicated to find HPV infection?
As discussed before the PCR test  ident i f ies the presence
of HPV in the samples.  The PCR test  works by using
enzymes -  polymerase to assemble new DNA from
template DNA and nucleot ides (Redig 2021) .   

How much blood is required, wil l  dry blood work?
The designer reached out to Wong,  who has been leading
research into using menstrual  blood as a biomarker for
HPV detect ion (Wong et a l .  2010;  Wong et a l .  2018) .  Wong
clar i f ied that a smal l  amount of  blood was required,  and
that the dr ied blood is  most eff ic ient for transport .  Whi le
fresh blood is  good,  i t  can be di f f icult  to obtain and the
DNA within the dr ied blood would be suff ic ient for a
number of  days (Wong 2021) .  This information from Wong,
was received in an emai l  interact ion which is  l isted in the
DesignHistoryFi le/01.DesignInputs/Dr.WongEmai ls .
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Prepping for PCR
Considering the test  is  going to be sent back to the lab
the product must conform to the standards required.
Specimen samples are required to be in a sealed
container and leak proof plast ic  bag for transport  (UoI
Healthcare 2021) .  Dry sample swabs are general ly  cut to
length and inserted into a ster i le container ,  where a v iral
sample solut ion is  not avai lable (NHS 2021) .  A v iral
sample solut ion is  a l iquid which preserves the sample.  In
research examining menstrual  blood as the biomarker,
the sample has not required a sample solut ion for
preservat ion.  For instance,  the pad was contained in a z ip
lock bag before a 1cm x 1cm square was removed for
analysis  (Lee et  a l .  2016) .  However,  this  took place as part
of  a pi lot  tr ia l ,  and i f  i t  was going to be completed on a
regular basis the process would need to be streamlined
for the laboratory staff .



INSTRUCTIONS FOR USE
Mapping the typical  f low of  users as they interact  with the
instruct ions.
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User can't figure it out
and doesn't use the kit.

User opens the kit.

User forgets about the
instructions.

User obtains their own
sample efficiently. 

User takes out the
instructions.

User leaves the
instructions to one side.

User doesn't see the
instructions.

User guesses how to use
the device.

They use it incorrectly
and they can't obtain a

sample.

They use it incorrectly
and injures themselves.

User reads the
instructions.

User cannot read.

Indeed the instruct ions are required to be informative,
easy to fol low and accessible.  Perhaps,  the instruct ions
could be integrated into the sample swab so they are not
disregarded.



INSTRUCTIONS FOR USE
Designing the Instruct ions for use,  how can they be easy
to fol low and informative for the user? 

Literacy In Ireland
I t  is  worthwhi le taking another look at  the l i teracy levels
in Ireland and ensuring the instruct ions are accessible to
the widest var iety of  people possible.  Again to increase
the uptake of  cervical  screening,  those who have low
attendance groups must be accounted for.  Members of
marginal ised groups,  including travel lers have a lower
level  of  educat ion than the general  populat ion (CSO 2016
b) .  Research into experiences of  travel ler  women and
health show that they often have low uptake of  services
due to low l i teracy levels ( Jackson et a l .  2017) .  I t  is
apparent that they have lower l i teracy,  but that this  often
acts as barr ier to interact ing with health services.
Therefore the accessibi l i ty  of  the instruct ions is  of  huge
importance.  
There is  a lso a high populat ion of  non-Engl ish speaking
people l iv ing in Ireland so where possible the instruct ions
should not rely  on written text ,  rather other ways to
communicate the requirements.
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Analogue Usabil ity
For the considerat ion of  those with lower levels of  l i teracy
or without Engl ish as a f i rst  language the designer looks
to user interface (UI )  usabi l i ty  techniques to ensure the
instruct ions are learnable and reduce r isk for error.  The
number of  pr inciples for usabi l i ty  vary 5 ( Id ler 2021) ,  7
(Story 1998) ,  10 (Nielson 2005) ,  however the basics
remain the same. I t  needs to be intuit ive to use,  easy to
remember and di f f icult  to make mistakes.  Other than that
the design should be minimal ,  and match the real  world.
The existence of  the pr inciples make for a neat checkl ist
to ensure the design is  usable.  Nielson has establ ished a
heurist ics evaluat ion which wi l l  be appl ied to the design
to sol idi fy  the instruct ions as being usable.



OUT OF BOX EXPERIENCE
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A previous sketch descr ibed a way to obtain the sample
through the packaging.  The designer explores other ways to
combine the instruct ions with the sample col lect ion for
ease of  use.  Focusing on reducing the opportunity for error.

Packaging is  pul led to reveal  the next
step -  minimising  room for error 

Packaging s l ides apart  step-by-step
to reveal  the components as they are

needed -  control l ing error.

A tab on the s ide could indicate to the
user to pul l  open a tr i fold  packaging.



OUT OF BOX EXPERIENCE
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Explor ing the tr i fold packaging from the previous page
through a storyboard and prototype.

User pul ls  the tab.  To
open the packaging.

User tears open the
instruct ions. .

User removes the swab. User takes a sample of
the blood.

User places the swab
into the pocket.

User seals the
packaging.



OUT OF BOX EXPERIENCE
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 The designer cont inues to sketch packaging to make
obtaining the sample a s imple error free process. Packaging with

instruct ions in the middle
and a tear s ide to take the

swab out and a seal  s ide
to put the sample back in.

Packaging that folds out
and each step has i ts  own

sect ion and colour.

The packaging is  torn at
the top and the swab is

inserted in the base.



INSTRUCTIONS FOR USE
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Explor ing the three sect ioned packaging where one s ide
tears off  and the opposite s ide is  sealed for ster i l i ty .
There was a part icular emphasis on graphic
representat ion of  the instruct ions rather than written
instruct ions due to the aforementioned issue with
l i teracy.  These instruct ions require test ing to ident i fy
whether or not they are comprehensible without text .  
The designer created a sketch model  of  the packaging to
identi fy  what i t  would look l ike and then made a CAD
graphic representat ion of  i t .

This instruct ional  sketch has 4 instruct ions and gaps for
the graphic representat ion of  the instruct ions.  I t  a lso has
text on i t ,  most ly  s ingle word descr ipt ions on i t ,  however

without looking at  the l i teracy levels in Ireland and exact ly
what level  of  comprehension is  out there the emphasis

should be on graphics.

This representat ion focuses on graphic representat ion and
the purple 2 and arrow are bolded,  to account for colour
bl ind users.  They can di f ferent iate by the bolding rather

than the colour.



INSTRUCTIONS FOR USE
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After test ing the packaging with the user the designer
went back to the drawing board to decide how the
instruct ions could be communicated more c lear ly  and i f
there was a way to include what to do after the sample
was col lected somewhere on the packaging.  To test  these
icons,  the designer gave them to a part ic ipant who had
not used the product before to see i f  they could ident i fy
what the icons meant.  The designer added one icon 'c lap
hands'  to keep the part ic ipant on their  toes.

Task 
Write down the meaning of  the icon above i t .

Purpose
Understanding how the icon is  perceived by
someone who has not used the product before.



INSTRUCTIONS FOR USE
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User Feedback
I  messed up the second one but when I  saw the
second last  one I  knew it  was wrong.  I  guessed
the seal  package one,  I  d idn't  understand that
one and the last  one I  said write but I  d idn't
know what needed to be written.

Findings
The icons are comprehendible but the test
should be repl icated to ensure other users
understand i t  as wel l .  The user did quest ion the
clap hands icon and i ts  relevance which worked
wel l .  The insert  and remove swab icons should
have direct ional  arrows to avoid confusion.  



OUT OF BOX EXPERIENCE
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This design contains graphics and icons rather than
written language to convey how to use the test  so that i t
may be accessible.  This test  is  to ident i fy  the abi l i ty  of  a
user to work through the packaging and get feedback
about the process.

User Feedback
I  l iked this packaging,  I  knew what was going
on and what I  needed to do.  Those pictures
are k ind of  hard to see though.  

Findings
The user found the packaging s ize too large
for the purpose of  the test ing.  They found i t
di f f icult  to see the graphics on the colourful
backgrounds.
They were able to move through the process
quickly  and eff ic ient ly  without major issues.
The swab was inserted with the head at  the
tear l ine so the user removed the swab by
it 's  head which is  incorrect and needs to be
addressed.  Another issue is  the ster i l i ty  of
the pocket the sample is  being returned into.
I t  should be l ined with a materia l  which wi l l
not harm the integrity  of  the sample.



PACKAGING
Upon identi fy ing the users abi l i ty  to make their  way
through the packaging i t  is  important to recognise that
the seal  for the packaging needs to be secured and
identi fy ing a way of  ensuring i t  is  sealed.

1.Methods of  seal ing the bag shut l ike a c l ip are effect ive
but create a lot  of  waste,  unless they are recycled in the
lab.

2.Bags with z ip locks or drawstr ings on them would be
useful  and suitable for holding the sample.

3.Methods of  seal ing which use extra products ,  for
instance heat seal ing are highly effect ive but too
expensive to include in a k i t .

4 .The method of  peel ing and seal ing an envelope would
work very wel l  as i t  is  cheap and easy.  
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1.

2.

3.

4.



PACKAGING
Fol lowing the user feedback,  the designer creates another
version of  the packaging.  This t ime the designer ensures
the swab is  s i t t ing correct ly  with the base at  the top of
the pack and has a plast ic  layer in the receiv ing end of
the packaging.  There were also adjustments made to the
graphic instruct ions to ensure they were readable.  This
t ime the test  would examine the abi l i ty  of  a user who is
not fami l iar  with the product ,  to comprehend the
instruct ions.
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Task 
Test ing a seal  for the packaging.  

Purpose
Ident i fy ing the ease of  use of  the seal  and
noting any feedback.

User Feedback
This seal  was easy to use and i ts  l ike other
seals on packages so i t  was handy enough to
know what to do.

Findings
The user spoke highly of  the method of
seal ing the sample.  The designer however is
concerned about reducing the waste
involved and removing a protect ive layer is
addit ional  waste.  
The solut ion examined in the f inal  picture
was perhaps to remove the sample sect ion of
the packaging and have the remainder of  the
packaging as recyclable or compostable.



THE PRODUCT IN USE
Storyboarding the users interact ion with the product 

Concept Development - Storyboarding

The user tears along
the perforated edge
to reveal  the swab.

They wipe the swab
along the menstrual

pad.

They insert  the
swab into the other

side of  the pack.

User reseals the
packaging and
f inishes in the

toi let .

They post the
envelope in the post

box.

User f i l ls  in the date
the sample was

taken.
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They remove the
swab.



THE SERVICE
With a sol id idea of  the k i t ,  having tr ied and tested the
test ing k i t  and the packaging i t 's  t ime to move onto the
f ive  touchpoints for the service that are to be designed.
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THE WEBSITE

THE BRANDING

THE FUNDING

THE ORDERING

What does the site look like
and how does the user manoeuvre

through the site?

What does the brand look like?
What are its values, goals,
fonts and colour schemes?

Where does the money come
from to fund this free service?
How does the business work?

How does the user order the product?
What information is needed, and 

how can it be inclusive and 
accessible?

How does the user get their
results? 

What do they do with results?

THE RESULTS



User

User can't connect.
User can't read.

User can't find what they
want..

LIFECYCLE MAPPING 
Lifecyle mapping,  focuses on goals ,  users and tasks.  I t
maps var ious users regardless of  where they interact  with
the service (Unqiu Li  2018) .  I t  h ighl ights users performing
act ions,  being impacted and when they have a decis ion or
an opt ion.  Here the tasks are colour coded and the
interact ions the user and the lab technic ian wi l l  have are
noted.  Decis ions or a lternat ive routes are marked in grey.
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Exploring website Kit is ordered Kit is posted Sample AnalysedSample Obtained Sample Returned Results Recieved

Lab Tech

User logs onto site.

User doesn't order kit.
User cancels order..

User gives wrong address.
Package gets lost.

Lab tech doesn't
analyse sample

Lab tech forgets to
analyse it.

The incorrectly
complete test. 

User  places an order. User  receives the kit.. User  receives the results.
User reads instructions &

takes sample 

Post person delivers
package.

Post Person
Post person gets lost.

They send the out the
results.They analyse the sample

Lab tech receive the
sample.

Post person delivers
sample.

Quality of the sample may
determine accuracy of

results..

More packages to sort and
deliver.

Act ion Performed

Actor Impacted

Options/Alternat ives

KEY



PURCHASING PATHWAYS
I t  is  benef ic ia l  to ident i fy  the ways in which i t  can be
provided to customers and what the service as a whole
looks l ike.  To do this the author wi l l  use task f lows and
then apply a service blueprint  to ident i fy  key aspects of
this service.  This task f low highl ights the issue of
accessibi l i ty ,  the designer wi l l  address this later on in the
process book.  
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They can't move
through the website

and they exit out of it,
not completing the

order.

Their friend gives them
the information and

sends them a link to the
site.

User doesn't think it is
important.

User takes out the
instructions.

User hears about the
HPV testing kit from

their friend.

User goes online to find
the kit.

They open the website
and look for the option

to order a kit. 

They are unsure about
the process and the kit

and want more
information.

They order a kit .

User doesn't go online to
find the kit.

User has no internet
access or way to access

the kit online.

User contacts their
friend for advice on

where to find the kit.

They find an FAQ
section, and exchanges
of women talking about

their experiences.

Concept Development - Purchasing Pathway Task Flow



PURCHASING PATHWAYS
Ident i fy ing issues in the previous task f low al lows for
improvement.  This task f low wi l l  fo l low the user as they
move through the website.  As one of  the
aforementioned issues c i tes inabi l i ty  to move through
the s i te.  
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Name
Age

Address
Email

User provides their:

They enter their own
details and the details
of their company and

how many kits.

User cannot
comprehend the

information provided.

User takes out the
instructions.

User opens the website.

User clicks an option to
order their free kit

now.

User is asked to provide
their details. 

They confirm their
details and the kit is

sent to their address for
their specified date.

They optionally provide
their period date

details or opt for any
delivery date. .

User wants to sign up to
distribute kits to their

workplace.

User clicks into the
information section and
reads the information

provided.

User wants to read
more information about

the kit.

Their kit arrives on the
day of their period.

Their kit arrives on
their specified date.

They then watch the
videos which explain
how to use the kit.

They enter their details
and order the kit.

User is still
apprehensive and

doesn't order the kit.



SERVICE BLUEPRINT
Service blueprints are extensions of  journey maps which
add depth to show relat ionships and dependencies between
frontstage and backstage processes (St ickdorn et  a l .  2018) .
I t  is  focused on service innovat ion within human-to-human
and human-to-technology boundaries (Bitner et  a l .  2008) .
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Line Of Interaction

Internal Interactions

Encourages participation,
gives information about 
    sun safety & available
                activities.

The post man arrives with
the kit.

User Actions

Physical Evidences 

Line Of Visability

Frontstage Actions

Backstage Actions

Support Processes

Opens laptop to order Reads information online Enters details and orders Receiving the
delivery.

Opens packaging Reads instructions. Obtains sample 
Returns the

sample
Reads and

comprehends result

Website Order Confirmation
Email

Product box with kit,
instructions and gift

inside.

Kit and Instructions Return confirmation
email.

Sample and return
postage.

Receives order and 
organises the posting of

the
kit.

Users account is set up,
Users details anonymised

and attached to the kit.

Sourcing a lab, rostering 
lab technicians, buying  lab

equipment., training,  

The post person takes the
sample and returns it

to the lab.

The lab technician 
completes a PCR test..

Order is processed and
kit is posted to the user.

Post - external
packaging

Results text message.

Post Office staff organise
the post to give to the post

person.

The lab technician 
reads the results and 

puts information on the
system. .

Keeping the system up to 
date. System notifies the 
user of their test resul.t.

Ensuring the content is 
written in a

comprehensible 
manner.



Task 
Use this service.

Purpose
Ident i fy  any missing touchpoints ,  users or
any issues with the service.

Findings -  Walkthrough 1 
This walkthrough featured a perfect  s i tuat ion
a user ordering onl ine and being del ivered
their  package.  I t  h ighl ighted the need for a
3rd person,  the lab technologist .  

Findings -  Walkthrough 2
This walkthrough surfaced the issue of  the
post box and post off ice being far away from
the user,  so they waited unt i l  the next t ime
they were in the town to post i t .  I t  a lso
explored the post man loosing the package,
not returning the package and not
understanding the k i t .  There needs to be
considerat ion given to the post ing of  the
sample for those outside towns,  part icular ly
with the increasing r isk of  rural  post off ices
closing down due to ret ir ing postmasters
(McCurry 2021) .

DESKTOP WALKTHROUGH
Fol lowing the service blueprint ,  the designer moved users
through the system in the form of a desktop walkthrough to
identi fy  problem areas in order to make the service more
eff ic ient .
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The user orders the k i t
onl ine.

The post person del ivers
the k it  to the user.

The user returns the k i t
to the post off ice.

The user orders the
kit  onl ine.

 
-  The order is  not

processed and never
arr ives.

The post person
del ivers the package.

 
-  The user does not
understand the k i t .

The user returns the
package to the post

off ice.
 

-  The person does not
return the k i t .

 

The post person
del ivers the k i t  to the

lab.
 

-  The k it  gets lost  in
transit .



WEB PAGE FLOW CHART
Before div ing into the design of  the website ,  the f irst
thing the designer wi l l  do is  explore,  s imi lar  to the
previous task f lows,  how the user might move through the
website.  This includes decis ion cross-roads and
opportunit ies for error.  With a f low chart  to refer to the
creat ion of  wireframes wi l l  be easier .
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SKETCHING SCREENS
The f low chart  enabled the designer to ident i fy  di f ferent
uses for the website and var ious ways to interact  with i t .
The designer bui lds on this information by sketching
various screens to begin v isual is ing the website.
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A home or landing screen that has a
picture of  the product and two

shortcut buttons to ordering the k i t  or
signing up cervical  check.  

A page to display the success of
the order.

Research into internet usage in Ireland revealed that in
2018,  88% of people accessed the internet on their  phone
(CSO 2018) .  Based on this information the designer has
focused on creat ing the website in 'mobi le format '  as i f  i t
were used on a phone,  as i t  wi l l  l ikely  be accessed.  



Task 
Open the s i te and order a k i t .

Purpose
This test  is  to watch the user as they make
their  way through the s i te ,  not ing any
mistakes,  quest ions and confusion.

User Feedback
The user found the task easy to complete.
They said that they'd feel  disheartened i f
they didn't  know how much information was
needed,  i f  they couldn't  scrol l  to the end to
see how long i t  would take.  

Findings
There should potent ia l ly  be a cal l  to act ion
on the landing page,  i t  would move users
more smoothly through the s i te.  
There should also be a conf irmation page
prior to the thank you page where the user
conf irms their  detai ls  and order.

PAPER PROTOYPING
Fol lowing on from the development of  the f low chart ,  the designer
began paper-prototyping,  and working through the prototypes with the
user.  The user feedback is  easier to act ion at  this  stage than when the
mock-ups and interact ive prototypes have been created.  
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PAPER PROTOYPING
Using the feedback provided by the user -  stat ing the
process should be s impler as wel l  as the designers
thoughts the landing page should have a cal l  to act ion,
the screens were redesigned and tested again.  
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Task 
Open the s i te and order a k i t .

Purpose
Watching the user move through after
making the adjustments suggested in the
previous i terat ion.

User Feedback
The user found the task easy to complete
again,  they preferred this version to the last
however they thought the lower sect ion of
the screen reading where they were in the
process was smal l  and would have preferred
tabs at  the top.

Findings
This i terat ion makes a big jump from the
landing page to ordering,  without conf irming
that you want to order beforehand,  perhaps
offer ing the v ideo explanat ion to watch
before ordering the k i t .



PAPER PROTOYPING
As with this i terat ive stage of  the design process,  the
feedback and f indings were act ioned to create another
paper prototype to work through with the user.
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Task 
Open the s i te and order a k i t .  Watch the
video before you order the k i t .

Purpose
Watching the user move through the s i te
again,  after making design changes as
suggested in the previous test ing.

User Feedback
The user found accessing the v ideo easy.
They asked whether the learn more button
would lead them to the v ideo.  They found
this representat ion of  the i tem tabs above to
be confusing and said they had preferred the
earl ier  i terat ion.  When offered both,  they
st i l l  preferred the tracker down the bottom.

Findings
The v ideo works wel l  as an opt ion before
ordering the k i t .  The user prefers the tracker
to determine how many more pages are left
rather than the tab at  the top.



USER TESTING
After working with the user to redesign the paper
prototype,  the prototype was updated and uploaded onto
an app cal led Marvel  as a low f idel i ty  dig i ta l  prototype.
The sketches are l inked to eachother to al low the user to
seamlessly  transit ion between the screens.  Using this app
made the prototype portable and provided a l ink which
al lowed other users to test  the device.
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Task 
Work through the s i te and order a k i t .
Speaking aloud through the process.

Purpose
Observing di f ferent user groups move
through the s i te including men using i t  for
their  partners to gain new perspect ives to
make the app easier to use

User Feedback
The users found i t  easy to fol low through the
site and had no complaints.  One user
mentioned the font was hard to read.
Another user noted the double numbered
steps was confusing and one number would
be better than the two.

Findings
There was an issue with font s ize,  but upon
further quest ioning i t  became apparent that
the part icular user had the font on their
phone sett ings larger than the normal font .
I f  i t  were an actual  s i te i t  would have also
appeared larger for this  user to see.  The
marker for the stage in the process should
be changed from two numbers to one.



WIREFRAMING
After user test ing the paper prototypes and gathering
feedback,  the designer begins to create the layout for the
website v ia wireframing.  Returning to the desktop s ized
screens as that is  general ly  the standard format,  the
screens wi l l  be modif ied for use on mobi le phones once
the desktop screens have been created.
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WALKTHROUGH
Complet ing a desktop walkthrough to understand how the
user may interact  with the service.  
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Task 
Walk through using the s i te as a user.

Purpose
Understand who may have di f f icult ies with
the service and what they may be.

Walkthrough 1 -  Findings
This walkthrough (the top)  highl ighted
concerns of  knowledge about the service,
how does the user know? Some solut ions
included GPs or Publ ic  Health Nurses (PHN)
informing users.  Another opt ion which was
presented was that of  pat ient advocates,
members of  the community that could be
educated to encourage others to order and
use the k i t .  

Walkthrough 2 -  Findings
A second walkthrough (at  the bottom)
discussed a pat ient/community advocate
walking the user through the s i te and
offer ing an address and phone number for
the user to avai l  of  whi le ordering their  k i t .

The user s igns up to the s i te to
order a k i t .

1 .They don't  know about the s i te
2.They have no phone number.

The user fol lows the steps and
successful ly  orders the k i t .
1 .1They did not order a k i t .

2 .1They could not order a k i t .

The advocate informs the user
about the s i te and aids them with

sign up.
1.They are not interested.

The advocate provides the user
with an address and phone

number to use.
1.1They do not s ign up.



THE BUSINESS
BUSINESS MODEL CANVASES
VALUE NETWORK MAPPING

SWOT ANALYSIS
PESTLE ANALYSIS

BRANDING



CIRCULAR ECONOMY
Circular Economy
Current ly  most products fol low a take-make-dispose
system (Stahel  2016) ,  taking raw materia ls ,  making
products and disposing of  them with l i t t le or no regard
for the products fol lowing i ts  use.  This l inear economy is
harmful  for both the environment and society .  A c losed
loop would create a system which is  designed to be
restorat ive or regenerat ive (MacArthur 2013) ,  a l though i t
is  argued that i t  is  more restorat ive than regenerat ive
(Morseletto 2020) .  The c losed- loop model  for product ion
and consumption is  an effect ive alternat ive which aims to
address some of  the harm associated with the l inear
economy (Daou et a l .  2020) .  This c losed loop most often
referred to as a c ircular economy (CE) ,  and is  a v iable,
sustainable and most important ly  an unavoidable
alternat ive to the l inear economy (Sar iat l i  2017) .  

The sustainable development goals 
CE aids the implementat ion of  the sustainable
development goals (SDG) (Schroeder et  a l .  2019) .  The
United Nat ions (UN) out l ined 17 development goals to
act ion over a period of  the 15 years which address areas
crucial  to the planet and humanity (UN 2016) .  As per the
design guide set out at  the end of  the research chapter ,
the designer intends on creat ing a social ly  responsible,
ethical ,  and sustainable design intervent ion.  These
character ist ics can be sol idi f ied i f  the intervent ion meets
some of the SDGs.   
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Circular Economy and Sustainabil ity
I t  is  important to note,  that a l though often assumed to be
sustainable c ircular economy is  not equivalent to
environmental  sustainabi l i ty  (Haupt and Hel lweg 2019) .
For instance energy demand for recycl ing increases with
the rate of  recycl ing and can offset  the environmental
benef i ts  of  recovering this secondary materia l  (Haupt et
al .  2018) .  In order to combat this  i t  is  essentia l  to ident i fy
what happens once the loop is  c losed,  what the materia l
subst i tutes are and indeed i f  the loop is  ethical .

With al l  things considered the designer wi l l  examine the
circular economy surrounding the menstrual  blood
screening k i t .  



CIRCULAR ECONOMY
After introducing the concept of  c ircular economy,  and
identi fy ing the designers desire to consider i t  in design i t
is  useful  to explore how this product service system
considers the environment in i ts  design.

Energy Efficient Web Design
The carbon footprint  of  a website comes from the
electr ic i ty  required to run the s i te.  Ways to reduce the
energy consumption include:  blocking bots ,  using Search
Engine Optimisat ion (SEO) and insuring images are the
correct s ize and only used when they're needed
(Greenwood 2019) .  Most benef i ts  l ie  in opt imising the
code,  and reducing the amount of  JavaScript  used on the
site (North 2021) .  The majority  of  these intervent ions can
be considered later on in the design process as the
designer meets with computer scient ists and those who
would be writ ing the code.  In terms of  design
intervent ion,  the designer wi l l  reduce the number of
images on the s i te ,  the user wi l l  a lso explore SEO in the
next chapter.
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Material  and End Of Life
With an intent ion to consider the environment in the
design of  the product ,  thought must be given to materia l
choices and their  propert ies.  The major concern within
this product is  that of  the swab once i t  has a sample
specimen on i t .  Typical ly  this  biological  waste is
incinerated which causes concern of  pol lutants being
released into the atmosphere(Saj jad et  a l .  2020) .  By
reducing the waste which is  contaminated the designer
can reduce the waste which must be incinerated.  The
abi l i ty  to tear apart  the excess packaging from where the
sample is  inserted aids this process.  That way the excess
can be recycled.

 



BUSINESS MODEL CANVAS
The business model  canvas (BMC) has been praised for i ts
s impl ic i ty ,  v isual  representat ion,  and usefulness.  The BMC is
l imited in that i t  does not account for external  forces such as
competit ion nor does i t  a l low for detai led descr ipt ion (Coes
2014) .  The business model  canvas gives an over-v iew of  the
business.  This part icular version highl ights the need for
greater income in order to fol low the demand.
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Customer Segments
Customer Relationship

Channels

Value Propositions

Key Resources

Key ActivitiesKey Partners

Revenue StreamsCost Structure

HSE
Government - Department of Health
Investors

Cost of producing the kit.
Cost of the lab.
Insurance
Public Liability Cover 
Employers Liability Cover           
Printing

Cervical Check
Irish Cancer Society
HSE
Marie Keating
National Screening Service
Healthy Ireland

A non-invasive way to test for HPV
infection.

Easy to follow instructions ensuring
the user can confidently obtain the
sample.

A campaign to normalise HPV
infection and raise awareness
about the risks surrounding it.

Creating a link between those who
may not attend their routine
screenings and their doctors.

Providing a non-invasive home
testing kit for HPV.

Raising awareness of the
importance of cervical checks.

Increasing screening uptake.

Up-to-date information.
Money from the HSE & Government.

Business is more value
focused, with a focus on
sharing information and
raising awareness rather
than creating profits.

Free delivery of the kit.
Free-post return for the results.
Access online and through workplaces.

Online community
Virtual assistance 
Follow up support Mass market -

Menstruating women.

Niche - Women who do
not feel comfortable
attending cervical
screening clinics.

Segment - 18-30 year
olds who want to keep on
top of their screening.

The next i terat ion of  the BMC should explore social  and
enviornmental  factors.



THE ECOCANVAS
The eco canvas is  a hol ist ic  tool  which considers
environmental  and social  impacts of  an intervent ion.  I t  a l lows
its users to create a unique c ircular value proposit ion
(Daou et a l .  2020) .  The eco canvas bui lds upon the previously
completed business model  canvas.  The Eco canvas accounts
for social ,  environmental ,  economic and legal  factors.
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Customer Segments
Customer Relationship

Channels

Value Propositions

Key Resources

Key ActivitiesKey Partners

Revenue StreamsCost Structure

HSE
Government - Department of Health
Investors

Cost of producing the kit.
Cost of the lab.
Insurance
Public Liability Cover 
Employers Liability Cover           
Printing

Cervical Check
Irish Cancer Society
HSE
Marie Keating
National Screening Service
Healthy Ireland

A non-invasive way to test for HPV
infection.

Easy to follow instructions ensuring
the user can confidently obtain the
sample.

A campaign to normalise HPV
infection and raise awareness
about the risks surrounding it.

Creating a link between those who
may not attend their routine
screenings and their doctors.

Providing a non-invasive home
testing kit for HPV.

Raising awareness of the
importance of cervical checks.

Increasing screening uptake.

Up-to-date information.
Money from the HSE & Government.

Business is more value
focused, with a focus on
sharing information and
raising awareness rather
than creating profits.

Free delivery of the kit.
Free-post return for the results.
Access online and through workplaces.

Online community
Virtual assistance 
Follow up support Mass market -

Menstruating women.

Niche - Women who do
not feel comfortable
attending cervical
screening clinics.

Segment - 18-30 year
olds who want to keep on
top of their screening.

Social Factors Legal Factors

Environmental Factors

Environmental considerations to make include:
-The impact of global warming.
-The vulnerability of supply chains.

Environmental design considerations include:
-Using recycled paper and plastic for the section
of the packaging being returned to the lab. For
the section which does not have to be returned,
the material is a compostable paper which can be
composted at home or commercially. 
- Using low resolution images on the site to lower
the energy demand of running the site.

In terms of global warming with the increased temperature,  there
will be more energy required for refrigeration. This means it will
cost more to keep samples at the desired temperature. 

Infrastructure within supply chains can become vulnerable due to
increased frequency of power outages, floods and natural disasters
(Sassanelli et al. 2020;Hiatt and Beyeler, 2020), in which case the
supply chain would be disrupted. 

Shorter cycles in the thermocycler and holding the samples at 10˚C
rather than 4˚C (Steinert 2019).

CE can act as a guide on the road to providing resilience to the
supply chain (Ethirajan et al. 2021). Making the supply chain solely
Irish would be attractive to Irish consumers who are increasingly
supporting Irish businesses (O'Brein 2020).

Social factors can include new
beliefs, needs and culture.

The continued growth of
social networks and media
allow the product and service
to be accessed by an
unimaginably large
population.
- To be taken seriously the
brand must create trust and
engage with customers
online, reminding them of the
safety and ease of use of this
product.

As the generation Z approach
the age for cervical screening
they are aware of the Cervical
Check scandal and cautious of
it. A resilient generation living
through COVID19 and the
recession, but they must be
respected and they respect
transparency. They would also
appreciate an online
presence. 

These factors include: policies,
regulations and politics.

There is a National Social
Enterprise strategy 2019-
2022. This policy aims to
increase awareness and grow
and strengthen social
enterprises (King 2019). This
policy would support this
product service system.

There is a National Open
Disclosure policy which states
that patients must be
informed of mistakes with
their care or if they've been
harmed as a result of their
care.

There are regulatory
authorities that control the
medical device field and this
device will need to be certified
by the HPRA and receive a CE
mark.



THE SOCIAL BUSINESS
MODEL CANVAS
Upon complet ion of  the business model  canvas and the eco
canvas i t  has become apparent that perhaps the most
suitable model  to fol low is  that of  the social  business model .
This is  because this design intervent ion focuses on social
design rather than income and prof i t .  This canvas considers
what is  done with surplus products and what exact ly  the
intervent ion is .  Using the basis of  the business model  the
designer s lotted in the new categories to create the social
business model  canvas (Social  Innovat ion Lab 2013) .  
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Customer Segments

Channels

Value PropositionsKey Resources Key Activities

Key Partners

Revenue StreamsCost Structure

HSE
Government - Department of Health
Investors

Cost of producing the kit.
Cost of the lab.
Insurance
Public Liability Cover 
Employers Liability Cover           
Printing

Cervical Check
Irish Cancer Society
HSE
Marie Keating
National Screening Service
Healthy Ireland
Focus Ireland
Pavee Point

A non-invasive way to test for HPV
infection.

Easy to follow instructions ensuring
the user can confidently obtain the
sample.

A campaign to normalise HPV
infection and raise awareness
about the risks surrounding it.

Creating a link between those who
may not attend their routine
screenings and their doctors.

Providing a non-invasive home
testing kit for HPV.

Raising awareness of the
importance of cervical checks.

Increasing screening uptake.

Up-to-date information.
Money from the HSE & Government.
Employees to analyse tests.
People to give results and assistance.
Access to vulnerable people.

Business is more value
focused, with a focus on
sharing information and
raising awareness rather
than creating profits.

Free delivery of the kit.
Free-post return for the results.
Access online and through workplaces.
Partner charities could distribute the
products to those who can't order online. 

Mass market -
Menstruating women.

Niche - Women who do
not feel comfortable
attending cervical
screening clinics.

Segment - 18-30 year
olds who want to keep on
top of their screening.

Surplus

Surplus money will be reinvested into the business.
Surplus products can be distributed to other countries for

use by other marginalised women.
 

Channels

Type of Intervention

A product service system.
A HPV screening kit which can be
done at home and can feed users

into the Cervical Check System.
 

This BMC iterat ion highl ights the fact  the intervent ion is  a
social  design,  and i t  is  not for prof i t .  The surplus is
reinvested into the company and i ts  channels to grow the
reach of  the social  business.



VALUE NETWORK MAPPING
Upon mapping the business model ,  i t  is  useful  to 
map who is  involved in the service,  where 
value comes from and which stakeholders 
play important roles.

Menstruating Women

Bloody good Test

HSE

Government

Tax Payers

Money

Information

Staff/People

Time

Samples
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Investors

KEY

Laboratory



SWOT ANALYSIS
With a v is ion of  the business i t  is  useful  to address the
competit ive environment around this service.  The
designer wi l l  use a SWOT analysis  to ident i fy  the
strengths,  weaknesses,  opportunit ies and threats this
business might have.
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Ease of use of the product.
Focus on accessibility and inclusion.
Non invasive method of testing.
Unique testing.
Business is not ran by the HSE so increased consumer trust.

Strengths

Increase in home testing kit popularity.
Increased funding in technology for prevention and
treatment.
Potential support from the HSE and Cervical check to
obtain hard to reach users who may otherwise not
engage with the CC screening.

Opportunities

Screening is not always accurate, risk of false positives.
Difficult to access users who have no residence.
Not being purchased, reliant on funding.
If uptake is not increased funding will stop.

Weaknesses

Potential for another scandal which would disrupt the
market again.
Huge competitors in this space who could use their
customer trust and money to compete.
Following COVID-19 there is likely to be a crash and
government money/funding may be low.

Threats

S W

O T



PESTLE ANALYSIS
After complet ing a SWOT analysis  another useful  tool
used to address the competit ive environment is  a PESTLE
analysis .  This looks at  pol i t ical ,  economic,  social ,
technological ,  legal  and environmental  factors.

The Business - PESTLE 274

Irish cervical cancer
scandals which negatively
impacted the trust of Irish
women in the screening
process " (Dyer 2020).

 
Cervical screening policies

frequently highlight the
benefit of intervention but

downplay the risks
(Pienaar et al. 2019). 

 
The misguided

presumption of HPV to be
a female disease has

caused the feminisation of
HPV and the HPV vaccine.

The burden of CC on
women has made the

prevention of HPV
primarily a female concern

(Daley et al. 2017).
 

Political

P

As mentioned earlier,
climate change creates the

issue of vulnerability
within supply chains

(Sassanelli et al. 2020;Hiatt
and Beyeler, 2020).

 
 
 
 

Environmental

E

283,960 women between
15-24 in the 2016 census.
Positive net migration and

natural increase has
resulted in a 1.1% increase

in population in 2020.
 

There is currently a one-
size-fits-all approach to

health systems and
investments should be

made to improve health
literacy in Ireland

(Marshall et al. 2012).
 

A European health literacy
survey found 10% of

respondents had
inadequate health literacy

and 29.7% had
problematic health literacy   

(Doyle et al. 2012).

Social

S

There have been advances
in PCR testing and there

are ways to complete PCR
testing in a much quicker

timeframe (Biomeme
2021) and the results are

promising (Wee et al.
2020).

 
 

Technological

T

Medical devices are
required to have many

certifications including CE
marks and approval from
the HPRA. They are also

subjected to auditing and
testing.

 
 

Legal

L

A study in Sweden cited
self screening for HPV to

be more cost effective
than midwife collected

samples (€ 229,446 vs. €
782,772) (Aarnio et al.

2020). 
 

Another study supports
HPV self screening to be

cost effective if it increases
population coverage 
 (Mezei et al. 2017).

Economic

E



With an understanding of  the product ,  the service as a
whole and the value being offered to customers,  this
concept is  in a suitable posit ion to examine branding and
reconnect ing with the design guide to ensure i t  a l igns
with the customer needs as ident i f ied in the research
phase.  

Key words within the design guide that are repeated
include:  Empower,  Accessible and Consider.  The product
and service were both designed to empower women and
be accessible to large var iet ies of  women. I t  is  a lso
considerate of  l i teracy and emotional  impact .  Therefore
the branding should ref lect  these three themes,  or goals .
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ACCESSIBLE TO 
VARIOUS 

SOCIO-ECONOMIC
BACKGROUNDS

SIMPLICITY OF 
OPERATION

CONISDER THE 
EMOTIONAL IMPACT

OF SCREENING
CONSIDER VARIOUS

LITERACY LEVELS

ACCESSIBLE AND 
SUITABLE FOR USE IN

LESS DEVELOPED
COUNTRIES

PAINLESS SCREENING AN EMPOWERING 
ONLINE COMMUNITY

EMPOWER WOMEN

ABILITY TO TEST FOR
HPV AT  HOME



The designer explored the world of  femhealth,  taking
inspirat ion from  patterns,  fonts and colours.  Having a
look at  both menstrual  products and HPV kits  enl ightened
the designer to a number of  interest ing points.
The designer had hypothesised that pink might make up
the majority  of  the products.  Whi le there were many,
there was also a focus on blues and greens.  The designer
in l ine with personal  preferences selected menstrual
brands which were either social  enterprises or concerned
about sustainabi l i ty .  

This research evoked a mindfulness towards using
femhealth or women's health as terminology in
considerat ion of  transmascul ine people (S isters&Sisters
2020) .  The designer took aspects about the branding
which were pleasant and has highl ighted them on the
right hand s ide of  this  page.  These aspects wi l l  be drawn
from in the journey to branding for this  k i t .

BRANDING
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(Ferne Health 2021)

(Sisters&Sisters 2021)

(DAME 2021)

(Freda 2021)

(Cal layal  2021)



Empowering -  Accessible -  Considerate.  After def ining the
brand values and taking inspirat ion from menstrual
health products the designer created a mood board.  The
board aimed to capture the brand values in imagery and
colour.

The images are br ight and engaging.  The brand is
providing a service which needs to be trusted and
welcoming.  The hands in the air  can be v iewed as
empowering imagery and the l ightbulb is  for hope and
creat iv i ty .  The k it  is  about women being empowered to do
their  own sel f  screening,  without the barr iers of  doctors
appointments and the fear of  cervical  screening.

The colour choices here are of  huge importance as colour
can be seen as a non-verbal  way of  communicat ing with
the consumer (Pyrozhenko and Zotova-Sadylo 2017) .  

Research suggests that in market ing,  the colour blue
creates a sense of  trust  for the consumer (Su et  a l .  2019) .
This occurs in both physical  products and websites
(Alberts and van der Geest ,  2011) .  This is  exact ly  what is
required -  a sense of  trust  between the service and the
user.  This use of  blue was also seen in many of  the
products in the previous page.

BRANDING
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Indeed rely ing on colour theory is  di f f icult  because i t  is
most ly  subject ive and depends on where the service wi l l
be offered.  This is  because colours can have di f ferent
meanings in di f ferent countr ies (Aslam 2006) for instance
purple is  a colour of  love in the US and China ( Jacobs et
al .  1991) whi le i t  is  attr ibuted to fear in Japan and anger
in Mexico (Hupka et  a l .  1997) .  The importance of  colour
choice remains and often incorrect colour choices can be
seen as accompl ices to the strategic fa i lure of  a product
or service (Bel l izz i  et  a l .  1983) .

Br ight colours are l ikely  to grab and hold more attent ion
than dul ler colours on packaging (Hawkins et  a l .  2009) .
Therefore the use of  br ight colours should be considered.

In order to appear trustworthy the research supports
using blue,  and to grab attent ion colours should be
bright .  This colour pal let  is  a suitable combinat ion and
wi l l  be used for the branding of  the product and service.
The design wi l l  carry out user test ing once the whole
brand is  establ ished.  This wi l l  b to understand what
emotions are surfaced by the brand and i f  they are as
intended.

COLOUR THEORY
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The designer completed a brainstorming session to
name the brand.  Taking inspirat ion from the freedom of
sel f  screening,  the comfort  of  home and the inclusiv i ty
of  the concept.  The designer f irst  explored di f ferent
buzz words and how they are represented in di f ferent
languages as wel l  as how they are communicated in
mythology.  After some searching the research moved
towards exist ing women's health products and there are
a number which feature women's names,  Yas,  Lola ,  Eve,
etc , .  This movement is  something the author enjoys.
Consumers frequently  anthropomorphize products ,  they
give them humanl ike character ist ics (Epley et  a l .  2007)
and tend to f i t  them into the box of  gender (Van Ti lburg
et a l .  2015) .  I t  has been reported that products and
companies which have strong senses of  gender within
their  brand are often received better than those who
don’t  (L ieven et  a l .  2014) .

There is  a lso a lot  to be said for a name which a user
can pronounce.  Research supports the idea that i f  a  user
cannot pronounce a brand name they are less l ikely  the
name has less of  an impact on the user (Bao et  a l .  2008) .
Especial ly  with an emphasis on the l i teracy levels of  the
users i t  is  important to keep the name short  and
famil iar .  
The designer had a preference for the names which
ended in Y or with A/E sounds.  

THE NAME
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 1.  Daisy

 2. Layla

3.  Nala

Name

8  

Score

3
10

 The favourite names were as fol lows:

Daisy -  Layla  -   Nala  

The designer asked a number of  potent ia l  users which of  the
names were their  favourite and the results are seen below. 

                                                     



Nala
NALA

 

NALA
 

nalaNA L A

 

N a l a  

N A L A

NALANala
Nala

 

NALA

Nala

N A L A
Nala

NALA NALA
A  B L O O D Y  G O O D  T E S T .

Next the designer began explor ing s impl ist ic  fonts and
letter ing for the name. The designer is  looking for a cr isp
accessible design and bel ieves a font wi l l  work wel l  to do
that .  Again users are shown the var ious fonts and they
are asked to choose their  favourites.  Below marked with
the coloured c irc les are users choices.  These three
choices were fed back to them and their  decis ion was
made. They had chosen Yeseva One,  and the designer
then paired the font with other fonts for a suitable font
pair ing.  The designer wanted to communicate the fact  this
test  was based on blood,  and did so with the tag l ine and
a splash of  blood behind the font.

THE LOGO
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Nala

NALA

Nala

NALA

NALA

NALA

 

Nala



After establ ishing the brand logo,  and colours the
designer took to designing the instruct ion leaf let .

In order to discover what the feel ings the branding evokes
for users the designer wi l l  carry out a desirabi l i ty  test .
Sending the branding to part ic ipants and gett ing them to
select  words from a large l ist ,  and giv ing them the
opportunity to come up with their  own words to.  This wi l l
test  the branding and wi l l  see i f  users perceive the
branding in the same way i t  is  intended.

Common words used to descr ibe the brand were:
Feminine -   Beauty -  Health -  Calm -  Safe -  Comfortable

Less common words used were:
Nature -  Independent -  Modern -  Warm -  Happy

Words only used by one part ic ipant:
Chic -  Witty -  Aesthetic 

On al l  levels users posit ively  engaged with the 
branding.  Nobody mentioned empowerment,  but 
mult iple part ic ipants suggested safety and calm which
impl ies the safety of  this  product which is  a big 
success.

BRANDING THE KIT
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Apply ing the branding to the website ,  before complet ing
user test ing on the website.

BRANDING THE SITE
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CONCEPT 
PROOFING

RISK ASSESSMENT
MATERIAL SELECTION

DESIGN GUIDE 
VALIDATION



Task 
Walkthrough the Service

Purpose
Ident i fy  any missing touchpoints ,  users or
any issues with the service.  Include
walkthroughs of  homeless users,  and
members of  the travel l ing community .

Findings -  Walkthrough 1 
This scenario explored a number of  potent ia l
issues -  k i t  gett ing lost  -  user not returning
the k it  -  user does not get the k i t  they
ordered.  The suggested intervent ion was a
feedback system, tracking the package,
reminding the user to post the package and
easi ly  re-ordering the package i f  i t  does not
arr ive.

Findings -  Walkthrough 2
This scenario saw a member of  the travel l ing
community order the k i t ,  but in between
their  ordering they had moved.  This is  an
issue and the user may not have an address
in the f irst  place to s ign up with.  Suggest ions
were -  the abi l i ty  to change address on the
order or ordering i t  to a local  shop/bui lding.
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COGNITIVE WALKTHROUGH
Complet ing a cognit ive walk-through of  a user ordering a k i t
onl ine and then using i t .  The goal  of  the walk-through is  to
identi fy  potent ia l  issues and suggest design modif icat ions.  

Concept Proofing - Walkthrough

The user orders the
kit  to their  current

address.

The user moves to
a di f ferent address.

The k it  is  del ivered
to the wrong

address.  

The user orders the
kit .  

1 .  I t  does not arr ive.

The k it  is  del ivered to the
user.

2.They don't  return i t
3.They take a bad sample.

The k it  is  del ivered to the
lab.

2.1. I t  does not arr ive.
3.1.The sample cannot be

analysed.
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Task 
Walkthrough the Service

Purpose
Explor ing another scenario with a member of
the travel l ing community and homeless
women who engage with homeless services.

Findings -  Walkthrough 3
I f  the user has no phone or no internet
connect ion,  and they don't  engage in
services how can they be accessed?
-  The publ ic  health nurse could issue an
unprovoked kit .
Findings -  Walkthrough 4
The staff  member orders the k i t  for the user ,
but they may not understand the context of
the k i t  i f  this  is  done without consult ing
them, or they may not be interested.  An
issue arose that the service user didn't  know
where the post box was so couldn't  return
the k it  and made the staff  member do i t .
Another issue was the results and i f  the user
didn't  have a phone how could they get
results .  The suggested remedy was a letter .

COGNITATIVE WALKTHROUGH
Complet ing a cognit ive walk-through of  a user ordering a
kit  onl ine and then using i t .  The goal  of  the walk-through
is to ident i fy  potent ia l  issues and suggested design
modif icat ions.  

Concept Proofing - Walkthrough

The user cannot order 
the k i t .

1 .They have no phone
2.They have no internet

An unprovoked kit  is
del ivered to their  residence.

3.They ignore i t .
4 .They don't  understand i t

A member of  the agency
orders a k i t  for a service

user.

The k it  arr ives and the
staff  member explains

the k it  to the user.

The issue of  results ar ises
as the service user has no

phone but the staff
member cannot receive

the results -  GDPR



COGNITATIVE WALKTHROUGH-
IDENTIFYING RISKS
From the walk through,  r isks have been identi f ied,  and
risk management methods have also been identi f ied.
Scoring the r isks 1-5 where 1 is  a lower r isk.  In terms of
severity ,  a  high scoring r isk wi l l  be one which impacts the
users comprehension of  the instruct ions and interact ion
with the product.  Mult iply ing l ikel ihood X occurrence X
severity  g ives an RPN, a r isk pr ior i ty  number.  Which
identi f ies which r isks are most important to manage.
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3

2

2

Likelihood

 1.  User does not complete the test.

 2. User does not return the test.

3.  User has no internet to order the kit.

4. User has no address to get the kit delivered to.

5. User has no phone to receive their results.

Risk

2

3

3

1

1

Occurrence

 1.  Ensure the test is engaging and easy to use. 

 2. Give a reminder via text to the user within 24 hours of receiving the test.

3.  Provide a way to order the kit in shops/doctors offices/libraries.

4. Give an option to pick up the kit from shops/doctors.

5. Provide the option of receiving results via text or a letter.

Risk Mediation

1

2

5

4

5

Severity

4

5

45

8

10

RPN

8

30

16. User has moved from the address given with the order. 1 2 2

6. Give the option to change delivery location after/ allow pick up from shop.



MATERIAL SELECTION
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Materia l  select ion is  of  huge importance,  especial ly
f inding the balance between environmental ly  fr iendly
materia l  choices and biocompatibi l i ty .  The materia ls  for
the swab wi l l  be based of  exist ing products and
requirements for PCR test ing.  The materia l  select ion for
the packaging wi l l  be explored using the CES software to
identi fy  cheap,  environmental ly  sustainable,  suitable
materia ls .

The Swab
Using cotton or nylon swabs is  a suitable method of  
 col lect ing samples for PCR test ing (Adamowicz et  a l .
2014) .  Research supports cotton swabs to be more
eff ic ient than nylon swabs (Brownlow et a l .  2012) .  Based
on the studies which test  menstrual  blood for HPV using
sect ions of  the menstrual  pads (Wong et a l .  2010;  Lee et
al .  2016;  Budukh et a l .  2018;  Wong et a l .  2018b) i t  can be
determined that a dry cotton swab is  a suitable materia l
for col lect ion the menstrual  blood.  
In terms of  sustainabi l i ty  a wooden handle would be a
favourable opt ion.  However,  wooden handles are not
widely accepted due to the fact  they may contain
substances that inact ivate some viruses and inhibit  PCR
test ing (CDC 2021) .  The handle is  often made from
polypropylene (PP) .  PP is  one of  the most widely recycled
materia ls  in Ireland and therefore the sect ion of  the swab
which is  snapped off  can be recycled.  

The Packaging
The packaging is  the perfect  i tem to design to be
sustainable.  There are a number of  opt ions including
using biodegradable materia ls  for the packaging and
using recycled paper.  Paper i tsel f  is  typical ly
biodegradable when i t  has not been treated with
chemicals .  I f  this  packaging were to be made from
recycled paper and then be composted i t  would be
sustainable.  The paper could be recycled again however
with each cycle the f ibres shorten and only last  about 5
cycles.  I t  is  tempting to want to compost the product due
to the high cost of  recycl ing,  however i t  is  necessary to
consider i f  a l l  paper is  composted the need for v irg in
materia l  increases and as i t  does deforestat ion increases
(Carter 2021) .  



ROLEPLAYING
A part ic ipant user makes their  way though the s i te and
afterwards they f i l l  in a quest ionnaire.  
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Task 
Work through the s i te and order a k i t .  

Purpose
Observing a user work through the s i te and
having them evaluate their  experience
afterwards.

User Feedback
The user found i t  easy to move through the
site however,  some of  the f i l ler  text  inside
boxes was hard to read.
The user admired the colour and appearance
of the website.
User was able to recal l  what was on the s i te
afterwards and felt  conf ident that they had
ordered the k i t  successful ly .



USER EVALUATION
This is  the evaluat ion quest ionnaire the part ic ipant f i l led
in.  The responses are based on the l ikert  scale ,  and the
quest ions are inspired by a val idated a mobi le health
(mHealth)  quest ionnaire (Zhou et a l .  2019) .  
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5

Scoring

5

4

3

This looks really good and its so funky. I liked the side and how I
could see what part I was filling out. 

Feedback

The bloody good test slogan is really clever.



ROLEPLAYING
A part ic ipant user makes their  way though using the
device afterwards they f i l l  in a quest ionnaire.  
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Task 
Use the k i t  to take a HPV sample.

Purpose
Observing a user using the k i t  and having
them evaluate their  experience afterwards.

User Feedback
The user found the k i t  easy to use and the
instruct ions easy to fol low. However,  the
user found r ipping the packaging very
dif f icult .

Findings
The designer is  of  the opinion that a more
real ist ic  packaging needs to be created and
tested.  This packaging should then be used
on a wider user group i f  possible.  Assessing
how various user groups move through the
packaging.  The designer suggests a human
factors sty le usabi l i ty  on a number of  users
to properly  evaluate the qual i ty  of  the
instruct ions.  These issues wi l l  be addressed
in the fol lowing chapter.



USER EVALUATION
As with the previous evaluat ion the user f i l led in the
evaluat ion sheet after complet ing the roleplaying
excercise.
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4  

Scoring

4

4

3

The paper is really nice and its mad how easy the instructions
were even though there weren't any words.

Comments

I think if I thought blood was gross then I'd find this hard to use
even though I didn't have to touch the blood.



PCA ANALYSIS
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The designer next completes a Perception,  Cognit ion,  Act ion analysis
of  the concept.  Complet ing this PCA analysis  of  the task of  the user
working through the k i t .  This can help ident i fy  human factors errors
which may occur in order to improve the design of  the k i t .
Perception- What the user senses.
Cognition- What the user knows,  computes,  decides.
Action- How the user responds to the s i tuat ion.
Potential  Errors-  The possible ways in which the task may go wrong.
Critical  Task -  Tasks which effect  the care of  the pat ient i f  not
completed.

 1.  User enters their details and orders the kit.

 2. User takes the packaging out of external envelope.

3.  User reads the instructions.

4. User tears the packaging and removes the swab.

5. User runs the swab along their menstrual pad.

Task

6. User snaps the swab in half.

 7.  User inserts the swab head into the other side of the packaging.

 8. User seals the packaging closed.

9.  User writes the date on the packaging.

10. User posts the kit in the post box.

Perception

 1.  Sees the website

 2. Sees the external/internal packaging. Feels the packaging.

3.  Sees the instructions. Feels the instructions.

4. Sees the instructions. Feels the packaging. Feels the swab.

5. Sees the swab and the pad. Feels the swab and the pad. Sees blood.

6. Sees the swab with blood on it. Feels the swab.

 7.  Sees the swab and the packaging. Feels the swab and the packaging.

 8. Sees the packaging and the reseal sticker. Feels the sticker.

9.  Sees packaging, pen and box for date. Feels the pen.

10. Sees the packaging and the post box. Feels the packaging and post box.

Cognition

 1.  Decides to order. Knows their details. Knows their last period.

 2. Knows to take the packaging out of the external packaging.

3.  Knows how to read. Comprehends the informational icons.

4. Knows how to tear along the perforated edge.

5. Knows how to swab along the pad. Knows how much blood to take.

6. Knows how to break the swab..

 7.  Understands which side of the swab to put into the packaging. 

 8. Knows how to seal the packing. Knows they have to seal the packaging.

9. Knows the date. Knows how to write. 

10. Decides to post. Knows where the post box is.

Action

 1.  Types details. Presses order. Opens the website.

 2. Tear the packaging. Pull the kit out from the external packaging.

3.  Reads the instructions.

4. Pulls the packaging apart. Pulls out the swab. 

5. Holds swab. Holds pad still. Rubs the swab off the pad. 

6. Holds the swab. Squeezes swab. Pulls swab apart. Breaks swab.

 7.  Hold the swab, drop the swab into the packaging. Hold packaging open.

 8. Pull off the seal. Push the packaging together.

9.  Pick up pen. Hold pen. Write the date. 

10. Go to the post box. Lift package into post box. Push into post box.

Potential Errors

 1.  Enter wrong details. 

 2. Tears the internal packaging.

3.  Misinterprets the instructions. 

4. User cannot tear the packaging.

5. Does not get any blood on the swab..

6. Drop the head of the swab when trying to break it.

 7.  Drop the swab outside the packaging.

 8. Rip the seal.

9.  User puts the wrong date down.

10. User forgets to post it.

Critical Task?

 1.  YES - If they don't enter their details they won't get the kit.

 2.  YES - If the user doesn't open the packaging they cannot use the test.

3.   NO - User could potentially complete the task without reading instructions.

4.  YES - If the user does not open the packaging they cannot get the swab. 

5.  YES - If the user does not take a sample the test cannot be completed.

6.  NO - If the swab does not break the sample can still be analysed.

 7.  YES- If the swab is not inserted into the packaging it cannot be analysed.

 8.  YES- If the seal is not closed the sample can be compromised.

9.  NO - The test can still be completed without a date, it may be innacurate.

10.  YES - If the kit is not posted the sample cannot be analysed.



THE DESIGN GUIDE

Concept Proofing - The Design Guide

Returning to the design guide to ensure i t  has been
sat isf ied and identi fy ing any room for further
development.   

Test For HPV at home
This test  is  ful ly  suitable for use at  home or on the go.
Consider reasons behind poor uptake
Reasons including:  trust ,  low l i teracy,  fear of  mistakes and
pain have al l  been considered and designed for.
Accessible for various socio-economic backgrounds
The kit  has been tested to be accessible for var ious socio-
economic backgrounds including homeless and travel ler
women.
Cater for varied vagina sizes
The fact  this  does not require the vagina to be swabbed
means i t  successful ly  caters for var ied vagina s izes.  I t 's
appl icabi l i ty  to var ious period management devices make
it  inclusive for di f ferent levels of  f low.
Low physical effort
There is  very low physical  ef fort  involved:  the tear ing is
along perforated edges,  the swab can be done gently  and
the swab is  broken easi ly ,  
Consider l iteracy levels
The instruct ions contain most ly  v isual  images to include
those with low l i teracy levels .  The wording used is  in l ine
with very basic written Engl ish.
Consider emotional impact of screening
The screening process can be very stressful ,  but by l inking
the users up with Cervical  check at  the end of  the service
and providing support the burden of  the screening can be
al leviated.  

Empower Women
The service empowers women, a l lowing them to take
control  of  their  own screening.
Suitable for use in lesser developed countries
The s impl ic i ty  of  this  k i t ,  a l low i t  to be used in other
countr ies.  I t  wi l l  be cheap to repl icate.  Issues to be
considered however are:  access to PCR test ing labs,
cultural  att i tudes towards menstruat ion and cultural
att i tudes towards women and health.
Painless
Due to the nature of  the test  using menstrual  blood i t
does not have to be inserted into the user and should
therefore not cause pain.
Empowering online community
This could be achieved with funding and market ing,
however the opportunity to achieve i t  is  very much
attainable.  
Simplicity
Again,  this  k i t  works because i t  is  s imple,  and di f f icult  to
mess up.  There is  no di f f icult  or complex screening
process needed,  just  a s imple swab of  menstrual  blood.
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VALIDATION - THE SWAB
The f inal  aspect of  the concept proof ing which wi l l  be
explored is  the val idat ion,  ensuring that the products and
processes can be repl icated to the same standard t ime
and t ime again.  F irst ly ,  the designer explores the val idity
of  the swab,  due to the nature of  the product being off-
the-shelf ,  the test ing has already been completed and the
product has been val idated.

Drop Test
I t  has been considered that the swab would not need to
undergo drop test ing,  as the swab is  designed to be
broken in hal f  so there is  no concern i f  the device drops,
as i t  can st i l l  be used when broken in hal f .

Durabil ity
A longitudinal  study tested the durabi l i ty  of  c l in ical
performance of  sel f -screening for HPV.  The results
highl ighted the superior i ty  of  HPV sel f -screening
compared with v isual  inspect ion,  and i t  was found to be
on par with cytology over the course of  f ive years (Zhang
et  al .  2018) .  In a study addressing menstrual  blood for
col lect ion of  HPV samples results found the sensit iv i ty
compared with the gold standard was 83% and the
specif ic i ty  was 99%. For ident i fy ing CIN lesions the
sensit iv i ty  was 83% and the speci f ic i ty  was 95% (Budukh et
al .  2018) 
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Biocompatibil ity
Cotton f ibres which have been coated with fabricated
si lver nanopart ic les (SNPs)  are biocompatible ,
environmental ly  fr iendly and cost effect ive (Kashid et  al .
2017) .  The sample wi l l  be suitable for test ing provided i t
is  placed in a sealed plast ic  bag (Lee et  al .  2016) or sealed
paper packaging (Budukh et  al .  2018) after col lect ion.  



THE WEBSITE
Secondly ,  the designer must assess the val idity  of  the
website and a key factor in this  is  indeed usabi l i ty .  The
way by which the designer has chosen to assess the
usabi l i ty  of  the s i te is  through a val idated an mHealth
quest ionnaire (Zhou et  al .  2019) .  The quest ions can be
seen in the tables below. This quest ionnaire was designed
for an mHealth app,  but with a few modif icat ions  i t  could
be appl icable to the website.  
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 1.  The site was easy to use.

 2. It was easy for me to learn how to use the site.

3.  The navigation was consistent when moving between pages.

4. When I made a mistake it was easy to recover.

5. I like the interface of the site.

Ease Of Use

 6.  The information was well organised so I could find what I was looking for..

 7. The site provided information to let me know the progress of my action.

8.  Provide a way to order the kit in shops/doctors offices/libraries.

9. I would use this site again.

10. Overall, I am satisfied with this site.

11. This site would be useful for ordering a HPV kit..

12. The site improved my access to health services.

 13.  This site has all the functions I expected it to have.

 14. Give a reminder via text to the user within 24 hours of receiving the test.

15.  Provide a way to order the kit in shops/doctors offices/libraries.

16. Give an option to pick up the kit from shops/doctors.

Interface and Satisfaction

Usefulness



REGULATORY 
PATHWAYS

RISK ASSESSMENT



REGULATORY PATHWAYS
In order to best prepare the product service system for
integrat ion with exist ing systems,  the regulatory
requirements of  the product and service both need to be
considered.  The designer wi l l  do this by explor ing exist ing
protocol  for s imi lar products and processes.  The designer
wi l l  a lso explore the medical  device regulat ion
requirements set out by the HPRA. Below is  a map which
highl ights the touchpoints which are required to be
regulated.  The l ighter colour are exist ing,  approved
products and services.  The darker colours represents the
non-approved touch points for which regulatory pathways
need to be ident i f ied.  
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Deliver the Kit
Package the Kit User takes the sample

Nala Produced

Result Text 

Instructions/Packaging

3rd Party off 
the Shelf

Swab

PCR Analysis

Lab
TechnologistAn Post

Waste Waste



SWAB SAMPLE PROTOCOL
Transporting Samples
HPV is  a category B sample of  an infect ious disease,  and
the rules of  i ts  transportat ion are less str ict  than those of
category A infect ious diseases.  According to the WHO the
outer packaging must read 'exempt human specimens'
(WHO 2010) .  

Sample Disposal
A yel low container must be used to dispose of  the swab
sample as i t  is  v is ibly  soi led with blood (Ster icycle 2021) .

Classification
The author f inds the swab to be a c lass I  medical  device,  as
it  is  non- invasive.  Although with any uncertainty
surrounding the c lassi f icat ion of  the device a not i f ied body
should be contacted (European Commission 2010) .

Regulatory Bodies
Within Ireland the swabs must be approved by the HPRA.
They are responsible for the regulat ion of  medical  devices
on the Ir ish market and aare designated as a CA for medical
devices in Ireland (HPRA 2020) .  Any product which wi l l  be
sold in Europe is  required to have a CE conformity mark.
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PCR TESTING PROTOCOL
As mentioned in l i terature (Wong et  al .  2018) uses the
QIAamp DNA Mini  Kit  for analysis  of  the blood samples.
There is  an establ ished protocol  which has been val idated
and approved (Qiagen 2016) and this protocol  is  therefore
suff ic ient to use as a bench mark.  The protocol  for PCR
test ing is  as fol lows:

1.  Cut t issue (≤25 mg) into smal l  pieces and place in a 1.5
ml microcentr i fuge tube.  Add 180 µl  Buffer ATL and 20 µl
Proteinase K,  mix by vortexing and incubate at  56°C unt i l
completely  lysed (1–3 h) .  Vortex occasional ly  during
incubation.  
2.  Add 200 µl  Buffer AL.  Mix thoroughly by vortexing for
15 s.  
3.  Incubate at  70°C for 10 min.  Br ief ly  centr i fuge the tube
to remove drops from the l id.  
4.  Add 200 µl  ethanol  (96–100%).  Vortex for 15 s .  Br ief ly
centr i fuge the tube to remove drops from the l id.  
5.  Pipet the mixture onto the QIAamp Mini  spin column ( in
a 2 ml col lect ion tube) .  Centr i fuge at  6000 x g (8000 rpm)
for 1 min.  Discard the f low-through and col lect ion tube.
 6.  Place the QIAamp Mini  spin column in a new 2 ml
col lect ion tube and add 500 µl  Buffer AW1. Centr i fuge at
6000 x g (8000 rpm) for 1 min.  Discard the f low-through
and col lect ion tube.  
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7.  Place the QIAamp Mini  spin column in a new 2 ml
col lect ion tube and add 500 µl  Buffer AW2. Centr i fuge at
ful l  speed (20,000 x g;  14,000 rpm) for 3 min.  Discard the
f low-through and col lect ion tube.  
8.  Recommended:  Place the QIAamp Mini  spin column in a
new 2 ml col lect ion tube (not provided) and centr i fuge at
ful l  speed for 1 min.  This el iminates the chance of
possible Buffer AW2 carryover.
 9.  Place the QIAamp Mini  spin column in a new 1.5 ml
microcentr i fuge tube (not provided) ,  add 200 µl  Buffer AE
or dist i l led water and incubate at  room temperature for 1
min.  Centr i fuge at  6000 x g (8000 rpm) for 1 min to elute
the DNA. 
10.Optional :  Repeat step 10 for increased DNA yield with a
further 200 µl  Buffer AE or dist i l led water.

This protocol  must be met when the samples are being
analysed by PCR test ing.  



MEDICAL DEVICE REGULATION
The IFUs and website both require ident i fy ing the path for
medical  device regulat ion.  Some of  the key requirements
for medical  device regulat ion are l isted below as per the
HPRA medical  device regulat ion reference l ist  (HPRA
2017) .  The designer intends to explore the regulatory
paths and what is  required for the approval  of  the NALA
kit .
There are a number of  abbreviat ions in the regulatory
table below, an introduct ion to them before reading the
table may be benef ic ia l  for the reader:  Qual i ty
Management System (QMS) ,  R isk Management System (RMS) ,
Person Responsible  for  Regulatory Compl iance (PRRC) ,  Post
Market  Survei l lance (PMS) ,  F ie ld Safety  Correct ive Act ions
(FSCA) ,  General  Safety  and Performance Requirements (GSPR)
,  Instruct ions for  Use ( IFU) .
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Is the product a medical device under MDR?

Is the product a Class I medical device under MDR?

Is your Class I device up classified under MDR?

Is there a QMS established, documented, implemented and maintained?

Qualification & Classification

s there an RMS established, documented, implemented and maintained?

Is there a clinical evaluation planned, conducted and documented?

Is there a PRRC identified within the organisation?

Is there financial coverage/liability for defective devices put in place?

Is there a PMS system documented and in place including a PMS plan?

Is there a system for reporting incidents and FSCA in place?

Processes and Systems

Conformity Assessment and CE marking

Is the GSPR fulfilled?
Is the technical documentation drawn up and requirements fulfilled?

Is the IFU, packaging and labelling requirements fulfilled?

Is a clinical investigation required?

Is Notified Body assessment required? (sterile/measuring/reusable

Is the Declaration of Conformity drawn up?

Is the CE mark affixed?

Is your distributor informed the device is on the market under new Regulations?

Is there appropriate traceability within the supply chain?

Other Requirements 



QUALIFICATION &
CLASSIFICATION
The designer wi l l  now explore the IFUs and the website
under the four aforementioned categories.  Beginning with
qual i f icat ion and classi f icat ion.

Classification 
The new medical  device regulat ion (MDR) appl ies to
accessories to medical  devices (European Commission
2021) .  The packaging,  considering i t  holds the device and
gives instruct ions for the device can be considered an
accessory.

The software on the other hand does not qual i fy  as a
medical  device as i t  does not meet the def init ion of
software or Medical  Device Software (MDSW) according to
Sect ion 2 (Def init ions and Abbreviat ions)  of  the Guidance
on Qual i f icat ion and Classi f icat ion of  Software in
Regulat ion (EU) 2017/745 – MDR and Regulat ion (EU)
2017/746 – IVDR (MDCG 2019) .
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Instructions for Use
Class I  and I Ia devices are not required to have IFUs i f  the
device can be safely  operated without them. The designer
is  of  the impression however,  that the user would require
the instruct ions to carry out the screening eff ic ient ly .  I t  is
also typical ly  recommended that they are included (The
European Commission 2021) .  



PROCESSES &
SYSTEMS
There are a number of  processes and systems which are
required to be in place for the regulat ion of  medical
devices.

Quality Management System
I t  is  a structured system of procedures and processes
which covers aspects of  design,  manufacturing,  suppl ier
management,  r isk management,  complaint  handl ing,
c l in ical  data,  storage,  distr ibut ion and product label l ing
(Oriel  2018) .

Risk Management System
This system consists of  a number of  steps including;
establ ishing the framework,  def ining intended use,
ident i fy ing hazards and hazardous s i tuat ions,  est imating
risk ,  evaluat ing and control l ing the r isk ,  evaluat ing the
overal l  r isk acceptabi l i ty ,  r isk management overview and
compil ing product ion and post product ion information
(Speer 2021) .    

Person Responsible for Regulatory Compliance
This is  a requirement which ensures the team or company
have a regulatory expert  avai lable to them (Wyler 2020) .

Financial  Coverage
When apply ing for regulat ion for medical  devices the
designer/company or university  must have l iabi l i ty
insurance.  Due to their  l iabi l i ty  for a l l  c la ims with regard
to their  product (HDI 2019) .
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Background of  the device
Regulatory history
Descript ion,  and indicat ions for use
Purpose of  the PMS plan
PMS plan object ives and hypothesis
PMS design
Pat ient populat ion ( include inclusion and exclusion
criter ia for pat ients)
Stat ist ical ly  just i f ied sample s ize calculat ion,
Pr imary and secondary endpoints including def init ions,
success cr i ter ia for the study,  a l ist  of  expected
adverse events of  compl icat ions,  and an agreement to
col lect  unexpected adverse events
Descript ions of  the fol low-up schedule,  length,  and
assessment procedures
Relevant data col lect ion forms and descr ipt ion of  data
col lect ion procedures and stat ist ical  analysis
Report ing schedules for inter im and f inal  reports
Inter im and f inal  data analyses
Milestones/t imel ine elements

Post Market Surveil lance
The Fol lowing is  a l ist  of  what is  general ly  to be included
in a PMS report :

(Brown 2020) .

Field Safety Corrective Actions 
This is  an act ion taken by the manufacturer to prevent
death or in jury to pat ients and can include:  the return of
a medical  device to the suppl ier ,  device modif icat ion,
device exchange,  device destruct ion (HPRA 2021) .



CONFORMITY ASSESSMENT 
& CE MARKING
As a third sect ion for explorat ion the designer looks into
the conformity assessment sect ion of  the regulatory
pathway.

General Safety and Performance 
The GSPR sees that the device does what i t  is  intended to
do,  and is  made with the correct materia ls  and that the
materia ls  a lso do what they are intended to do.  This is  in
general ,  in terms of  design,  manufacture and suppl ied
information (Qual io n.d) .

Instructions for Use Requirements
The instruct ions are to fol low the guidel ines set out in
Annex I  of the MDR (EU)  2017/745 Regulat ion.  This is  the
way by which the manufacture provides detai ls  of  the
composit ion and operat ion of  the product ,  and indicates
the safety warnings.  The use of  symbols must be in
compl iance with the MDR. From 2025 the medical  devices
label l ing must include a Unique device ident i f icat ion (UDI)
which increases i ts  traceabi l i ty  throughout the supply
chain,  in order to be able to act  promptly in case of  need
(Thema 2021) .  

Notified Body Assessment
As mentioned before the not i f ied body in Ireland is  the
HPRA. An emai l  can be sent to the HPRA at
devices@hpra. ie for appl icat ions for designat ion or
extensions.
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Manufacturer ’s  or the authorized representat ive ’s
name, address and Single Registrat ion Number (SRN)
Statement that the manufacturer alone accounts for
the declarat ion of  conformity
Basis-UDI-DI
Product and trade name, product code,  catalogue
number and other references,  a l lowing product
identi f icat ion and traceabi l i ty ,  intended purpose and,  i f
necessary,  a photograph
Risk c lass of  the device
Statement that the device is  in conformity with the
MDR and other appl icable EU legis lat ion,  that require a
declarat ion of  conformity
References to appl ied common speci f icat ions
If  appl icable name and identi f icat ion number of  the
noti f ied body,  descr ipt ion of  the conformity
assessment procedure
Place and date of  issue,  name and funct ion of  the
signatory,  indicat ing for ,  and on behalf  of  whom, that
person s igned,  as wel l  as s ignature.

Declaration of Conformity
I t  is  an essentia l  document under the MDR and the
fol lowing information must be included in i t :

(Matousek 2018) .

CE mark Affixation
The mark must be vis ib le ,  leg ible  and  indel ib le .  I t  should
consist  of  the letters CE.  Both letters should have the
same vert ical  dimension and be no smal ler than 5mm
(Europa 2021) .



SUPPLY CHAIN TRACEABILITY 

To whom they have direct ly  suppl ied a device,
including healthcare professionals ,  inst i tut ions and
sales representat ives
Who has direct ly  suppl ied them with a device.

Copies of  invoices relat ing to the receipt and supply of
a medical  device 
Copies of  orders relat ing to the receipt and supply of  a
medical  device 
A l ist  of  approved medical  device suppl iers and detai ls
of  the relevant medical  devices 
A l ist  of  approved customers,  for example economic
operators,  health inst i tut ions and healthcare
professionals ,  including contact detai ls  of  those to
whom medical  devices were suppl ied 
Records of  checks carr ied ( for example,  label l ing
checks for CE marks)  and the approval  of  medical
devices into saleable stock.  

F inal ly  in terms of  supply chain traceabi l i ty ,  the designer
already mentioned the need for a UDI (Thema 2021) .
Medical  device traceabi l i ty  is  achieved through
maintaining adequately detai led records in relat ion to the
sourcing and supply of  medical  devices.

They are required to ident i fy  to a competent authority :

The distr ibuter is  required to keep records for ten years
after the last  device has been placed on the market .
These records are l ikely  to include:
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Actor registrat ion,  including a s ingle registrat ion
number (SRN) 
UDI/device registrat ion
Noti f ied bodies and cert i f icates 
Cl inical  invest igat ions and performance studies 
Vig i lance and post-market survei l lance  
Market survei l lance 

The distr ibuter is  a lso responsible for preventing fa ls i f ied
medical  devices from being introduced into the supply
chain.

Eudamed
This is  the IT system developed by the European
Commission to implement the MDR and IVDR. I t  includes
six modules:  

(HPRA 2021) .
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REFINING THE DESIGN
Fol lowing on from the previous chapter ,  there are a
number of  aspects of  the design intervent ion which are
yet to be conf irmed. For instance the c losure of  the
packaging,  and i ts  f inal  design.  In addit ion to this the
transit ion from this service into the cervical  check service
should be made concrete.  The handover should be
airt ight to prevent women fal l ing through the gap,  these
women need to make the connect ion from this design
intervent ion to the Cervical  Check services in place in
Ireland.  As with the previous chapter this  wi l l  be reached
by designing -  test ing -  and ref ining the intervent ion.
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REFINING THE DESIGN
To begin ref ining the packaging the designer adds the
icons to the pr inted packaging and adds explanatory text
in s impl ist ic  language.  
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A dotted l ine to
signal  to the user

where to tear.
The dotted l ine is

perforated for ease
of tear ing.  

The reseal ing st icker to
secure the packaging.



REFINING THE DESIGN
This is  the reverse s ide of  the packaging.  This packaging
wi l l  be pr inted and tested with users to gather feedback.
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Lab Identi f icat ion 
detai ls .

ID St ickers for the
lab technic ian to
transfer to  the

PCR test  samples.

A phone number to r ing
or text  for help.

QR code to scan
to watch a step by 

step informative v ideo.

Informative icons that
include f i l l ing the date

and post ing
 the package.



TESTING THE PACKAGING
The designer then tested this packaging with the user.
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Task 
Work through this packaging and fol low the
steps.

Purpose
Observing someone using the packaging to
identi fy  any issues or changes which need to
be made.

Findings
The user was able to move through the
packaging without concern.  
Feedback from a senior designer highl ighted
the potent ia l  need for an addit ional
descr ipt ive icon in the instruct ions.  There
was a comment made about the c lar i ty  of  the
text too,  which should be addressed.  
As wel l  as this  the packaging needs to be
more secure and include the sect ion for
seal ing.



REFINING THE DESIGN
Feedback from test ing highl ighted a need for addit ional
icons for instruct ions and to perhaps reassess the
accompanying text .
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Task 
Read through and speak aloud whi le
moving through the instruct ions.  

Purpose
Measuring the success of  the addit ional
icon and the new instruct ional  text .

Findings
The user was read the text  without any
issues and had no di f f iculty
understanding.  The new icon caused
some confusion,  the user suggested
having an icon that gave an idea of  when
the results might be back.



The previous i terat ion of  the packaging raised concern of
the user peel ing off  the QR code intended for the
laboratory technic ian.  Two solut ions were provided by the 
designer.
1.Give the i l lusion that the st icker is  smal ler than i t
actual ly  is ,  making i t  di f f icult  for users to take i t  off  out of
curiosity .
2.Have the st icker blend into the packaging and have the
QR code on the reverse s ide,  not v is ible to the user.
These techniques were tested to see which one worked
best at  deterr ing the user from peel ing the st icker.

2.

REFINING THE DESIGN
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1. 3.



Test ing these st ickers with users,  to ident i fy  whether the
lab technic ian would experience di f f iculty  when they have
to remove the st ickers.  

REFINING THE DESIGN
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Task 
Locate and remove the st ickers.

Purpose
Test ing whether or not a user ( lab
technic ian)  would be able to remove the
st ickers from the k it .

Findings
The user successful ly  removed the blue and
purple st ickers however the st icker without
the QR code was forgotten about.  The st icker
with the blue surrounding colour took a
number of  attempts to remove (the top 6
images)  when compared with the purple
st icker ( lower 3 images) .

Whi le i t  can be suggested the st icker without
the QR code v is ible may be the best opt ion
to deter the user i t  is  di f f icult  for the lab
tech to use and therefore the designer
decided to move forward with the blue
st icker as i t  was tr icky to remove and
therefore may deter the pat ient ,  however
with a prompt and some pract ice i t  would be
easy for the lab technologist  to use.



RETURN PACKAGING
As mentioned in the previous chapter ,  there are
requirements for the external  return envelope as i t  wi l l
contain a biological  sample.  The return packaging is
pictured below. On the rear of  this  packaging there is  a
QR code which can be scanned on arr ival  to the lab to
send a not i f icat ion to the user.
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A return address st icker
sending the sample back

to the lab.

Identi f icat ion of  the biological
sample inside,  a category B
which does not have str ict

rules surrounding transport
and can be del ivered v ia the

postal  system.

After some considerat ion the designer decided that a
paper envelope may not be suitable for the transport  of
the biological  substance.  As i t  could leak or get wet and
spi l l  through the paper.  For this  reasoning the designer
has decided to have the packaging as a biodegradable
mai ler which is  an alternat ive to plast ic .



WHAT HAPPENS NEXT?
The designer creates a task f low to analyse what could
happen after the user ,  receives the k i t  and uses i t .
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User sends their kit back
for analysis.

User gets a message
reminding them to
return their kit.

User gets no text
confirming their sample

has been recieved.

User gets a text to say
their sample has been

received.

User gets a text result
telling them their

sample was negative.

The user gets  a text
result from NALA with

their results.

The kit never arrived
at the lab, the user
must use it again.

The kit did not arrive
at the lab / their
number was not

correct.

User gets a text result
telling them their

sample was Positive for
HPV.

User gets a phone call
from a doctor

explaining their results
and talking through

options.

User gets a text with
somebody else's results.
They contact the NALA 

support line.

User is integrated with
Cervical Check and will
receive an invitation to

a screening in the
future.



WHAT HAPPENS NEXT?
This storyboard below depicts the steps fol lowing the sel f
test ing k i t .  I t  has taken shape as a result  of  the task f low
which precedes i t .  
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User receives a text
conf irming their
sample has been

received.

User receives a
second text

message result  with
a posit ive result .

They get a phone cal l
from a health

professional  who talks
them through what i t

means.

The user wi l l  get  a
reminder to take

the test  again in 6
months,  or be
invited in for a

screening.



ENVIRONMENTAL CONSIDERATIONS

 On-page SEO  –  The content on the s i tes pages and
improving i t  to boost the websites ranking based on
keywords.
Off-page SEO  –  L inks direct ing to the website from
elsewhere.  Backl inks from reputable sources wi l l
increase trust  within search algorithms.
Technical  SEO -  The s i te code and the backend
architecture behind the s i te (Fort in 2021) .

As the designer has mentioned previously and per the
design guide,  the design must be environmental ly
conscious.  A number of  design decis ions have been made
to make this product sustainable.  F irst ly ,  the website is
designed to be energy eff ic ient .  This is  achieved by a low
number of  images,  embedding v ideos into the s i te and
through SEO. 

SEO
SEO refers to improving a s i te to increase i ts  v is ibi l i ty
when people are searching for services products or terms
related to the s i te.  The v is ibi l i ty  of  the s i te in search
results often determines the amount and frequency of
v is i tors to the s i te (Search Engine Land 2019) .  There are
typical ly  three types of  SEO that strategies focus on:  

Energy Efficiency and SEO
SEO essentia l ly  a ids users f inding the information they
want quickly  and easi ly .  Successful  SEO results in people
spending less t ime browsing the web looking for
information,  and v is i t ing the s i tes they don't  need.
Therefore,  less energy is  consumed (Greenwood 2019) .
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Embed the informative v ideo to the website rather
than host ing i t  on the s i te.  
Remove images where possible ,  and opt imise images
for the web where i t  is  not possible.
Use a host ing company for the s i te which is  operated
ethical ly  and uses renewable energy e.g .  fatcow.com.
Maintain a s i te with a reduced number of  e lements as
it  wi l l  be quicker to load.
Improve and frequently  update the keywords used to
locate the s i te.

NALA and Energy efficient SEO
In order to create and maintain an energy eff ic ient
website the SEO must be considered.  There are a number
of ways the designer intends on incorporat ing to ensure
site uses as l i t t le energy as possible:

(Ratcl i f f  2021) .  

The packaging is  made from recycled paper.  This
reduces the need for v irg in materia ls  during
product ion.  
The packaging is  not treated with a wax coat ing,  and
therefore is  suitable for recycl ing.
The packaging r ips to al low the user recycle the s ide of
the packaging which is  not required to be returned.
The return envelope is  made from a compostable
plast ic  a l ternat ive.

In terms of  environmental  considerat ions for the k i t  i tsel f
there are a number of  design decis ions which have been
made.



USER TESTING

DESIRABILITY 
USABILITY

HEURISTICS EVALUATION



DESIRABILITY TESTING
A desirabi l i ty  test  is  used to determine what users think
of the intervent ion,  and how they perceive i t .  Users were
given a select ion of  cards with adject ives on them and
they were asked to select  a number of  cards which
resonated with them with relat ion to the design.  A ful l  l ist
of  the adject ives can be found in the appendix ,  and is
based off  the Microsoft  desirabi l i ty  toolk i t  (Benedek and
Miner 2002) .
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Attract ive
Approachable 
Easy to use
Intuit ive
Personal
Simpl ist ic
Time-saving
Trustworthy

Task 
Select  cards which you think best descr ibe
the design intervent ion.

Purpose
Ident i fy ing how the k it  and s i te appear to
users.

Findings
The part ic ipants selected a number of  cards
which they found appropriate including:  

A host of  posit ive words were chosen,  which
ref lected the need for the product to be easy
to use.  The fact  the  part ic ipants used these
words to descr ibe the design innovat ion
means the design guide has been sat isf ied in
terms of  ease of  use.  



USABILITY TESTING
Usabi l i ty  test ing is  important for the val idity  of  a product.
To insure that i t  can be used and that i t  does what i t  is
supposed to do.  The author wi l l  complete a shortened
usabi l i ty  test  based on the FDA standard test .  The report
for the test  in i ts  ent irety exists in the
designhistoryf i le/03.Val idat ion/Usabi l i tyReport .  However,
the designer has chosen some key f indings for discussion
in this process book.

In conclusion to the usabi l i ty  report :  Nala ,  the website
and kit ,  as a c lass one medical  device has been found to
be safe and effect ive for i ts  intended users,  use cases and
use environments.  

The human factors evaluat ion methods used included a
PCA analysis ,  FMEA analysis ,  actual  use test ing and as a
heurist ic ’s  evaluat ion.  Al l  results from these evaluat ions
showed no ser ious r isks apart  from disengagement and
fai lure to return the test ,  both of  which saw a low r isk of
occurrence.  These r isks have been mediated through
label l ing.  Minor and Negl igent r isks reported are also
infrequent.  Val idat ion test ing saw no cr i t ical  task use
errors and based on this the NALA kit  and s i te is  found to
be safe and effect ive for i ts  intended use.  Modif icat ions
to the user interface including the instruct ions for use are
not necessary for the safe and effect ive use of  this
product.  The remaining residual  use related r isks are
great ly  outweighed by the benef i ts  provided by the use of
this device.  
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USABILITY REPORT

women 25-30 with l i teracy levels above 3.
Women 25-30 with l i teracy levels below 2 on the 5
point scale.

Vis ion
Dexterity  
Previous Experience
Comfort  with bodi ly  f lu ids.
Period Flow
Literacy

Intended Users
Ident i fy ing user groups and meaningful  di f ferences in
capabi l i t ies between user groups which could affect  user
interact ions with the device.
User groups ident i f ied were:

1.
2.

Ident i f ied factors for the users included:
1.
2.
3.
4.
5.
6.

Key issues included cultural  v iews of  periods,  which may
impact comfort  with their  menstrual  blood,  the f low of
menstrual  blood and their  abi l i ty  to col lect  a sol id sample
and then indeed their  l i teracy.
The f low can be minimal  as only a smal l  amount of  blood
is required for test ing,  l i teracy is  considered in the lack of
written instruct ions.  The comfort  with bodi ly  f lu ids is
tr icky ,  but because this k i t  works with exist ing period
management i t  does not require any foreign objects being
inserted into the vagina.  Nor does i t  require the user to
touch their  blood or discharge.

User Testing - Usability Report - Users 321

Intended to be used as a screening test  for HPV.  
Intended to be used to swab a menstrual  blood
sample.
Intended to be returned to the lab within 72 hours.
Intended that the swab is  inserted direct ly  into the
packaging after col lect ing the sample.
Intended that user reads instruct ions or is  fami l iar
with the device before use.

No formal training.  
I t  is  used in a bathroom.
Should not be opened for long before use.
Device should not be placed on dirty surfaces pr ior to
sample col lect ion.
User should c lean their  hands before and after using
the device.

Temperature
Light ing
Sanitat ion
Distract ion
Distance to s ink
Space

Intended Use 

Operational Context

Use Environments
Explor ing two potent ia l  use environments as a bathroom
at home and a publ ic  toi let  and identi fy ing factors
including:

Intended Training
There is  no formal training for users of  this  device,
however there are in depth instruct ions for use ( IFUs)
enclosed in the device packet .  The instruct ions fold out
and provide descr ipt ive imagery.



FMEA

User Testing - FMEA 322

After ident i fy ing users the usabi l i ty  report  analyses tasks
in understand how the user wi l l  move through the k i t .
After ident i fy ing the tasks and r isks the designer can
complete a FMEA.

Risk Likelihood Occurrence Severity RPN

 1.  User does not understand the IFU's

 2. User doesn't use soap.

3.  User can't tear the packaging.

4. Swab falls on the floor.

5. Swab breaks when obtaining the sample.

6. Swab doesn't break

7.  The swab is inserted into the wrong side.
8. User doesn't use soap.

9.  Packaging doesn't stay sealed.

10. User does not fill in the date.

11. User returns the wrong side.

12. User forgets to return the packaging.

3

2

2

2

2

3

1

1

1

2

2

4

1

4

5

18

8

2

8

20

1 1 1 2

3

2

2

3

1

1

2

3

3

18

6

6

2 1 1 2

1

2

1

1

5

5

5

10

Task

 1.  Read instructions.

 2. Wash hands.

3.  Rip Packaing

4. Remove the swab.

5. Obtain the sample.

6. Break the Swab.

7.  Re-insert swab into packaging.
8. Wash Hands.

9.  Reseal the Packaging.

10. Fill out the date.

11. Insert into return packaging.

12. Post the sample.

Risk

 1.  User does not understand the IFU's

 2. User doesn't use soap.

3.  User can't tear the packaging.

4. Swab falls on the floor.

5. Swab breaks when obtaining the sample.

6. Swab doesn't break

7.  The swab is inserted into the wrong side.
8. User doesn't use soap.

9.  Packaging doesn't stay sealed.

10. User does not fill in the date.

11. User returns the wrong side.

12. User forgets to return the packaging.



HEURISTICS EVALUATION
As part  of  the usabi l i ty  report  the designer completed a
heurist ic  evaluat ion to indicate the usabi l i ty  of  the k i t .
The evaluat ion contained 12 heurist ics for considerat ion
(Pr iv i tera 2019) .  Suggest ions were made per the HE75
document (AAMI 2018) .
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Heuristic

Visability

Minimalist

Memory

Match

Consistency

Feedback

Message

Error

Flexibility

Closure

Undo

Language

Control

Document

Description

Users should not wonder whether different words, situations, or actions mean the same thing. 

Visibility of system state: Feedback and information display keeps users informed.

Match between system and world:The way they see the system should match the model they have

Extra information is not needed it slows the user down.

Minimize memory load: Users should not have to memorize a lot to be able to complete the task.

Informative feedback: Users actions should be met with prompt and informative feedback.

Different users learn and use the interface differently. Allow flexibility to enhance performance
Error messages should help user to understand, learn from and recover from the error. 

Interfaces should prevent errors from happening in the first place.

Users should be clearly notified about the completion of a task.

Errors should be recoverable or reversible.

The language should be understandable by the intended users.

Make the user confident they are in control not the other way around.

Help and documentation: Always provide help when needed

Task

Use swab to obtain sample

Break Neck of swab

Usability Issue

Don't know if the sample is enough

User can't break the swab.

Return Packaging User forgets to return the sample.

Heuristic
Violated

Closure

Flexibility

Control

Closure

Message

The swab breaks.

Recommendations

Section 4.4.2 – If a sufficient amount is not obtained the user is notified.

Section – 4.3.4 The user should be informed that it is okay if the swab breaks. 

Section – 4.3.4 The user know that not breaking the neck is okay. 

Section 4.4.2 – User may forget to return the packaging and that measures
should be in place to ensure it does not happen.
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MARKET RESEARCH
With a def ined f inal  concept ,  i t  is  worthwhi le ident i fy ing
the market in which this design intervent ion wi l l  operate.
There has been considerat ion given,  in previous chapters
to the market space.  In the research chapter this
considerat ion focused widely on women's health with
relat ion to CC screening and HPV vaccinat ion.  In the
previous chapter a more speci f ic  examinat ion was given to
the competit ive space surrounding the design intervent ion.
Thought was given to pol i t ical ,  environmental  and
economic factors.  Now the designer wi l l  explore in more
depth the industry ,  the target market ,  competitors ,  f inal ly
the designer wi l l  of fer a forecast of  how the intervent ion
may succeed and ways by which i t  may fa i l .    

The designer wi l l  complete market research by explor ing
areas including

Industry Overv iew -  Target  Market  -  Compet i tors  
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INDUSTRY OVERVIEW
In the research chapter the designer f irst  discussed the
market s ize,  a long with trends and drivers within this
market .  The designer wi l l  have another look at  these
character ist ics of  the industry space which NALA wi l l
operate in.  

Market Size
Worldwide
CC is  the 4th most prevalent cancer in women worldwide.
In 2018,  about 570,000 women were diagnosed with the
disease,  and an est imated 311,000 women died from CC
(WHO 2020) .The global  market s ize for the treatment of  CC
was est imated at  USD 6.2 bi l l ion in 2018 and is  expected to
expand (GrandviewReseaech 2018) .
I re land
CC is  the 9th most common cancer in Ireland,  and annual ly
around 300 women are diagnosed with CC.  I t  accounts for
about 90 deaths (HSE 2019) .CC most commonly affects
women between 25 -  65,  and which in 2016 included
1,290774 Ir ish women (CSO Ireland 2016) .  The Ir ish
populat ion is  a lso increasing (Worldometer 2021) .
Data relat ing to the cost of  CC for the HSE is  lacking,
however comparing data of  the NHS can be considered a
suff icent bench mark.  The cost of  CC in the UK is  21.1m
annual ly  (Salter 2014) .

I t  is  apparent that there is  a large market both in Ireland,
and worldwide for the screening of  CC.  
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Market Trends
The author suggests a trend towards sel f - test ing for HPV.
This was supported in pr imary research and secondary
research (Harper et  a l .  2002;  Boggan et a l .  2015 ) .  Data
suggests that there wi l l  be an increase in the adoption of
home test ing for HPV (BusinessWire 2020) .  There has been
an increase in companies providing sel f  screening k i ts  for
HPV (Ferne Health 2021;  Eve 2021) .

Market Drivers
There has been an increased awareness regarding care,
prevention and treatment of  CC.  Genetic  factors,  and weak
immune systems have been l inked to the growth of  the CC
diagnost ics and therapeutics market (Research and
Markets 2020) .  Increase in R&D expenditure in oncology is
also l ikely  to provide growth for the market
(GrandviewResearch 2018) .

Market Restraints
The st igmatised nature of  the disease,  can also hinder the
growth of  the market ,  as pat ients are less l ikely  to attend
their  fol low up c l in ics due to their  embarrassment and or
anxiety relat ing to the disease (Mi lner and McNal ly  2020) .



TARGET MARKET
Fol lowing from an overview of  the general  marketplace.
The designer moves into explor ing the speci f ic  target
market .  For this  explorat ion the designer wi l l  pay speci f ic
attent ion to the Ir ish populat ion.

Market Size
As previously mentioned this product a ims to serve
women aged between 25-65 of  which there are 1,290774
Ir ish women  (CSO Ireland 2016) .

Demographics
While a large port ion of  the target customers are women
of a regular economic background a number of  them wi l l
belong to marginal ised groups.  These marginal ised groups
include,  travel ler  women and homeless women. With
specif ic  ef forts to make NALA accessible to these women,
they are key within the demographic of  customers.  

Location
The customers wi l l  be based in Ireland for the most part ,
services and support for reaching members of
marginal ised groups are abundant in areas such as
Dubl in,  Cork and Galway c i t ies.  However,  these women are
everywhere.  The postal  service An Post ,  and Publ ic  health
nurses wi l l  help reach the women who may be in rural
areas.
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Behaviours
While there has been low uptake in CC screening recently ,
the general  populat ion have quite good uptake of  CC
services.  However,  i t  is  the women who do not engage
with the services who are cause for concern and wi l l
benef i t  most from this intervent ion.
These women often do not engage with the services for
lack of  trust  (Calnan et  a l .  2006;  Watkins et  a l .  2021) and
often their  own low l i teracy levels ( Jackson et a l .  2017) .  
In general  research highl ights issues with the home
test ing k i ts  not being trusted (Malone et  a l .
2020;Part ic ipant 03/U22 2021) .  Issues of  trust  appear to
affect  the uptake of  sel f  screening for healthcare.  That is
why there has been an emphasis upon increasing trust
and making this product s imple to operate.



COMPETITORS
Another key considerat ion to make when analysing the
market is  that of  the competitors.  Who is  current ly  in the
market ,  and what is  their  s i tuat ion? A suitable framework
for analysing competitors is  Porters 5 Forces (Dobbs
2014) .  This measures threat of  new entry ,  threat of
subst i tut ion,  competit ive r ivalry as wel l  as the bargaining
power of  buyers and suppl iers.  

Threat of New Entry
New entrants to the market space are typical ly
determined by the level  of  entry barr iers.  In this
part icular competit ive space barr iers include the cost of
entry.  For instance this product service system is  to be
offered for free and therefore has high costs as the
customer is  not paying.  The complex regulatory pathways
for sel f  test ing k i ts  may also be a barr ier to enter ing this
competit ive space.  This can be of  part icular concern i f  a
competitor does not have or requires a patent for their
technology.  This increased cost is  a heightened barr ier for
entry.

Threat of Substitution
In terms of  subst i tut ion the fact  the product service
system wi l l  be offered for free means there would be a
high switching cost i f  a  user were to switch to a
competitors paid product.  The switching cost would
reduce the threat of  subst i tut ion.  I f  users were to
subst i tute the product for the Cervical  Check programme
that could be considered a success for NALA and would
not be seen as a threat of  subst i tut ion.
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Users
Third Party Buying for Users
Funding Body

 The suppl ier of  the swabs to NALA.
 The suppl ier of  NALA.

The swabs can be provided by a large number of
companies and therefore these companies have low
bargaining power.
The product service system holds a more s igni f icant
bargaining power as i t  would be the only non- invasive
self  screening method of  HPV detect ion used in the
country.  This means there are not a wide range of
subst i tutes for consumers.  However,  the fact  the
product wi l l  be given to customers for free reduces
most of  the bargaining power.

Bargaining power of Buyers
Buyers in this  case can be one of  the fol lowing:

1.
2.
3.

In any case the buyers are looking for the cheapest cost
where they are funding i t  otherwise they are expect ing i t
to be free.  Therefore,  they have a lot  of  bargaining power
because i f  i t  is  not free i t  is  unl ikely  to be purchased.

Bargaining power of Suppliers
The suppl iers in this  case can be one of  two part ies:

1.
2.

In each case the suppl iers do not hold an extensive
amount of  bargaining power.

1.

2.

Competitive Rivalry 
Most competitors offer pr icey alternat ives or free
alternat ives which are not user fr iendly .  I f  NALA was to be
backed by the HSE and the Government i t  would have a
clear competit ive advantage.



DISCUSSION &
CONCLUSION

INTERPRETATIONS
IMPLICATIONS
LIMITATIONS

RECOMMENDATIONS
 

KEY FINDINGS



KEY FINDINGS

CC is  largely attr ibuted to HPV infect ion,  which can
natural ly  regress over t ime without turning into CC.
Women under 25 are l ikely  to have HPV infect ions
which natural ly  regress,  and the over treatment of
these young women can lead to fert i l i ty  issues.
Sel f -screening methods increase uptake in CC.
Women do not trust  their  abi l i ty  to sel f -screen.  

Need for sel f -screening which is  user fr iendly .
Need to address sexual  health st igma
Need to ensure CC treatment does not cause
infert i l i ty .
Need for equitable access to the vaccinat ion and
information.
Need to tr iage relat ives of  CC pat ients.
A need to improve uptake of  cervical  screening and the
treatment procedure.

The strategic focus for this  project  was:  How do young
women understand and experience,  Cervical  Screening
and HPV vaccinat ion,  and how do we include their
opinions and att i tudes in a design solut ion? The key
f indings from the primary and secondary research,  which
underpin this design intervent ion are:

The designer,  fol lowing this research created a l ist  of  325
needs.  These needs were f i l tered down to 6 needs.  The
designer considers these needs to be gaps for explorat ion
through design thinking.
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Menstrual  Blood is  a suitable biomarker for detect ion
of HPV.
Low l i teracy levels can be seen as a barr ier to
engagement with health services.

Focusing on the need to improve uptake of  screening
del ivered more key f indings:

These f indings aided the development of  NALA as i t  is  now
known. NALA is  a  sel f -screening test  which uses
menstrual  blood to detect HPV.  The k it  has very l i t t le
written text  and the instruct ions are graphic
representat ions with an informative v ideo accessory.  

THE EXCLUSION OF
WOMEN UNDER 25 IS

NOT UNFOUNDED.

LOW LITERACY IS A
BARRIER TO

ENGAGMENT WITH
HEALTH SERVICES

MENSTRUAL BLOOD
IS SUITABLE FOR 
DETECTING HPV

INFECTION.

SELF-SCREENING
INCREASES UPTAKE
ESPECIALLY AMONG

MARGINALISED 
GROUPS.

 MEMBERS OF
MARGINALISED 
GROUPS HAVE A

DISTRUST OF HEALTH
SERVICES

WOMEN DO NOT 
TRUST THEIR ABILITY

TO SELF-SCREEN.



INTERPRETATIONS &
IMPLICATIONS
Interpretations
While this  research began with a focus on the exclusion of
under 25s from the cervical  screening programmes
around the world,  i t  became apparent that a l though these
women would l ike to be included,  there is  l i t t le
dissat isfact ion with their  exclusion.  There is  an
abundance of  research which suggests screening under
25’s  does not reduce the rates of  cervical  cancer,  and
there is  a high chance of  detect ing abnormal i t ies within
the cervix of  this  age group (McAl lum et a l .  2011;  Landy et
al .  2014;  Taghavi  et  a l .  2017) .  Research also states that
most HPV infect ions natural ly  regress (Br iant i  et  a l .  2017) .
 
This pivoted the research into increasing uptake among
women focusing on the designer ’s  interest  in accessibi l i ty
and ensuring that the design intervent ion would be
suitable for a wide range of  women. The designer focused
on creat ing a sel f -screening k i t ,  and Wong’s research into
menstrual  blood shaped the k i t  (Wong et  a l .  2010;  Wong
et al .  2018b;  Wong et a l .  2018a) .  I t  a l lowed the k i t  to use a
non-invasive method for obtaining the sample which
would be painless,  and s impl ist ic .  

Using design thinking,  ideas were generated,  f i l tered,  and
developed into the exist ing screening k i t .  Through the
iterat ive process of  designing-test ing-ref ining NALA made
its way from an init ia l  blue sky sketch of  using menstrual
blood to detect HPV to sol id research support ing the idea,
to f inal ly ,  a  k i t  which faci l i tated the concept.
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Implications
This research bui lds on the idea that women do not
object  tp sel f -screening for CC (Harper et  a l .  2002) ,
however they do have concerns about the process.  I t  adds
to the exist ing research which impl ies women do not
always trust  healthcare systems,  part icular ly  Cervical
Check (Dyer 2018) .  

The designer suggests a pract ical  solut ion to the fear of
cervical  screening,  fear of  pain and the distrust  of  users
abi l i ty  to sel f -screen.  The design intervent ion is
supported by research which shows sel f -screening to
increase uptake (Boggan et a l .  2015;  Reisner et  a l .  2017) .

The design intervent ion uses Wong’s research into
menstrual  blood for HPV detect ion (2019) and bui lds a
sel f -screening using this technology.  I t  appears to be the
f irst  to suggest that the process for screening does not
need elaborately designed interfaces,  that i t  should be
simple and trustworthy,  and should not isolate potent ia l
users due to low l i teracy levels .  

Whi le previous research has repeatedly highl ighted the
posit ives and negat ives of  sel f -screening (Nelson et  a l .
2017;  Ngure et  a l .  2017;  Kobetz et  a l .  2018) ,  i t  has fa i led
to acknowledge or suggest an appl icable solut ion,  as
presented in this  process book.



LIMITATIONS &
RECOMMENDATIONS
Limitations
The scope of  this research and design intervent ion was
restr icted by t ime constraints and access to users for
test ing.  The t ime al located for the study,  hindered the
development of  an integrat ion protocol  for users of  NALA,
which would join them to exist ing systems.  Whi le i t  could
be suggested that once the users are interact ing with the
exist ing system that they wi l l  cont inue to engage with i t ,
this  study does not account for fa l l  out and
disengagement after the init ia l  l ink with Cervical  Check.
Another l imitat ion of  this  design research and subsequent
intervent ion,  is  the inabi l i ty  of  the designer to test  with
mult iple end users.  Part icular ly  the fa i lure to test  with
vulnerable users or members of  marginal ised groups
hinders the val idity  of  the usabi l i ty  c la ims for these
groups.
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Recommendations for Future Work
Further research could be undertaken to establ ish
effect ive integrat ion with exist ing systems and
maintaining the engagement of  marginal ised groups with
these systems.  Future research could invest igate the rol l
out of  a s imi lar system and how it  could be adjusted for
use in other countr ies and among di f ferent cultures.
Going forward,  more user test ing should be completed on
user populat ions speci f ical ly  the more vulnerable and
marginal ised members of  society to ensure this k i t  is
suitable for the end user.  



FINAL DESIGN

THE STORYBOARD
 

THE KIT 
THE WEBSITE



THE WEBSITE
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THE KIT
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STORYBOARDING
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Storyboarding the use of  the k i t .  The l ight pink story
l ine depicts a typical  user who may have a carer and or
may not have access to a phone or internet.  

The user receives
the k it ,  fo l lows the

instruct ions and
takes the sample.

They put the sample
back into the k i t ,
and post i t  in the

post off ice.

The user receives a
text message with

their  results .

User or carer opens
the website and
orders the k i t .

A doctor r ings the
user and explains

their  results .

The post man
col lects the sample.

The user receives a
letter with their

results .

The user receives a
noti f icat ion of  a

doctors
appointment to

discuss their
results .



OVERVIEW
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An overview of  the design intervent ion suggested to
address the need for increasing uptake of  cervical
screening,  with an emphasis on underserved and
marginal ised communit ies.

The kit is delivered to
the user.

User reads the
instructions

User goes online to order
the kit.

User takes a sample
with the kit provided.

The sample is analysed
via a PCR test.

Kit is sent back to the
lab.

Service

User

Results are sent back to
the user.

Lab
TechnologistAn PostAn Post

A doctor contacts the user
to discuss their results and

enters them into 
Cervical Check

Doctor
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Codebook for thematic analysis.

 -  Google -  Parents  -  School  -  Gossip -  Didn’t  care 

The Codebook for the Surveys:
Mixing up vaccine and HPV 
Information sources 

Negative Emotions 
Sexualisation 
Catholicism  
Stigma 
Negative Prejudice  
Fear 
Causality 

The codebook is  avai lable at  this  l ink:
https://ulcampus.sharepoint.com/:w:/s/MScDesignf
orHealthWellbeing-
DoireannPeeloDennehy/EU_96iO2kWJCmM1GpQ_F8V
EBxxLm56Fs_QikVEd5HAuWig?e=hFlhOS

The Codebook for the interviews:
Agency
Distrust in Healthcare
Attitudes
Gender
Education
Knowledge / Information Acquisition
 -  Friends -  Google /Online -  Family 
Ability to Self-Test
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Observation Problem Need -  Fi ltering Criteria

The observat ion -  problem -  need f i l ter ing was completed in an excel
f i le  avai lable below.
The contents in the excel  f i le  are as fol lows.

Sheet 1 -  Observat ion/Problem/Need Identi f icat ion
Sheet 2 -  F i l ter ing 1 Pat ient/Provider Impact & Treatment Landscape
Sheet 3 -  F i l ter ing 2 Personal  Preference
Sheet 4 -  F i l ter ing 3 Healthcare provider Preference
Sheet 5 -  f i l ter ing 4 Market Research

The excel  f i le  is  avai lable at  this  l ink:
https://ulcampus.sharepoint.com/:x:/s/MScDesignforHealthWell
being-
DoireannPeeloDennehy/EQT0z9bsae5Nm4RKkESZCO8BxYMw3PD
ZZJ8iAKdv95lthg?e=GXdXAX

I t  is  a lso avai lable in the designhistoryf i le/0.Feasibi l i ty/OPN.
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Appendix - Desirability Testing 368

Accessible
Advanced
Annoying
Appeal ing
Approachable
Attract ive
Boring
Business- l ike
Busy
Calm
Clean
Clear
Col laborat ive
Comfortable
Compatible
Compel l ing
Complex
Comprehensive
Conf ident
Confusing
Connected
Consistent
Control lable
Convenient
Creat ive
Customizable
Cutt ing edge
Dated
Desirable
Dif f icult

List of words used for desirabil ity testing.

Disruptive
Distract ing
Dul l
Easy to use
Effect ive
Eff ic ient
Effort less
Empowering
Energet ic
Engaging
Entertaining
Enthusiast ic
Essentia l
Exceptional
Excit ing
Expected
Famil iar
Fast
Flexible
Fragi le
Fresh
Friendly
Frustrat ing
Fun
Gets in the way
Hard to Use
Helpful
High qual i ty
Impersonal
Impressive
Incomprehensible

Inconsistent
Ineffect ive
Innovat ive
Inspir ing
Integrated
Int imidat ing
Intuit ive
Invit ing
Irrelevant
Low Maintenance
Meaningful
Motivat ing
Not Secure
Not Valuable
Novel
Old
Optimist ic
Ordinary
Organized
Overbearing
Overwhelming
Patroniz ing
Personal
Poor qual i ty
Powerful
Predictable
Professional
Relevant
Rel iable
Responsive
Rigid

Sat isfy ing
Secure
Simpl ist ic
Slow
Sophist icated
Stable
Ster i le
St imulat ing
Straight Forward
Stressful
T ime-consuming
Time-Saving
Too Technical
Trustworthy
Unapproachable
Unattract ive
Uncontrol lable
Unconventional
Understandable
Undesirable
Unpredictable
Unref ined
Usable
Useful
Valuable


