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DEAR
PARTICIPANTS, 
Finally, after a year of intense planning, the 17th conference of
EPUAP is about to take off. It is a thrilling and challenging
experience.

I would like to sincerely thank everyone involved in the planning
of this event; Codan Consulting – the company who organized the
conference, the Swedish organizing committee, SSiS, Visit
Stockholm, Stockholm County Council, the City of Stockholm and
Sophiahemmet University. We also thank the companies, sponsors
and exhibitors for their valuable support.

We hope you will enjoy our beautiful city, the “Venice of the North”, of
which we will try to give you some glimpses in the social programme.

Most importantly, we hope that you will enjoy the scientific
programme, carefully planned by the Scientific Committee of
EPUAP. We think this is one of the most interesting and exciting 

programmes which we have ever presented at an EPUAP
conference. 

The programme is a mixture of key lectures, free paper sessions,
symposia, workshops and poster sessions addressing the main
theme of the conference Pressure Ulcers from Birth to Death –
Prevention, Treatment and Rehabilitation.  

This year the conference has attracted more than 500 participants
from 32 countries all over the world, which is a new record for
EPUAP!

So, we wish you a real good time in Stockholm, returning to your
respective country inspired and more knowledgeable and ready to
take on the big challenge of providing an even better prevention
and care of persons at risk of, or with manifest pressure ulcers.

Prof. Christina Lindholm Prof. Amit Gefen Prof. Dimitri Beeckman Susanne Dufva
Chair of the EPUAP 2014 Annual Meeting President of EPUAP Chair of the Scientific Committee President SsiS

Carina Bååth        Eila Sterner         Lena Karlsson       Madeleine Stenius        Lena Gunningberg        BrittLouise Andersson        Ammi Hommel
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About EPUAP 

The “European Pressure Ulcer Advisory Panel” was created in
London in December 1996 to lead and support all European
countries in the efforts to prevent and treat pressure ulcers. At its
inaugural meeting in London in December 1996, which included
experts from many European countries, the group of over twenty
agreed their mission statement and the initial Executive Board and
Trustees.

The mission statement reads: “To provide the relief of persons
suffering from or at risk of pressure ulcers, in particular through

research and the education of the public and by influencing
pressure ulcer policy in all European countries towards an
adequate patient centred and cost effective pressure ulcer care.“ A
very important activity for the EPUAP is our annual conference.
These meetings are aimed at bringing together clinical care
practitioners, researchers and people from industry, to discuss the
current status of the problem in Europe and the world and to
discuss new developments in pressure ulcer prevention, treatment
and care.

About Swedish Society
of Wound Care Nurses SSiS

SSiS is a professional organization under the umbrella of the
Swedish Nursing Society.

The aim is to work on a nation based level to improve wound
management in Sweden.

The Society is also official partner to different authorities
concerning wound related questions.

SSiS has 350 members. The Council consist of both academically
qualified and clinically active nurses.

Every year SSiS organizes a conference on different themes,
attracting approximately 200 nurses. Next conference will be in
April 2015 in Stockholm with the theme “wound management and
technology”. 

This years close cooperation with and support of the EPUAP
conference is a welcome event for SSiS, providing international
contacts and extended educational options.

We welcome speakers and participants from all over the globe to
this truly inspiring conference.

EPUAP Executive Board
Amit Gefen,
President
Michael Clark,
Immediate Past President
Jane Nixon,
Treasurer
Dimitri Beeckman,
Chair Scientific Committee
Cees Oomens,
Deputy Chair Scientific Committee
Lisette Schoonhoven,
Chair Guidelines Committee
Jan Kottner, 
Co-Chair Guidelines Committee
Zita Kis Dadara, 
Chair Public Relations Committee
Christina Lindholm, 
Chair 17th Annual Meeting EPUAP 2014

EPUAP Trustees
Dan Bader, United Kingdom
Guido Ciprandi, Italy
Jeannie Donnelly, Northern Ireland
Lena Gunningberg, Sweden
Hilde Heyman, Belgium
Nils Lahmann, Germany
Pablo Lopez – Casanova, Spain
Lenche Neloska, Republic of Macedonia
Elia Ricci, Italy
Marco Romanelli, Italy
Jos Schols, Netherlands
Jakub Taradaj, Poland
Geert Vanwalleghem, Belgium
José Verdú Soriano, Spain
Erik de Laat, Netherlands

Local Organising Committee
Christina Lindholm, Chair
Lena Gunningberg
Ami Hommel
Carina Bååth
Eila Sterner
Madeleine Stenius
Lena Karlsson
Britt Louise Anderssson
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PRESSURE ULCERS FROM BIRTH TO DEATH – Prevention,  Treatment and Rehabilitation. 27-29 August 2014 · Stockholm, Sweden

WEDNESDAY 27.08.2014 PROGRAMME

Registration area

08:00 Registration, badge and bag collection - Registration area
08:00 - 09:30 Morning coffee & tea - registration and exhibition area

Auditorium / Left side

09:30 - 10:15 Opening Ceremony in the Auditorium Left Side, Chairs: Christina Lindholm, Dimitri Beeckman
Opening festivity: Traditional Swedish horn blowing, Jan Johansson 
Opening of the conference by Barbro Westerholm, member of the Swedish House of Parliament
From off - piste to off - load: a patient experience, Ronny Persson
Opening by the President and the local organiser, Amit Gefen, Christina Lindholm

10:15 - 12:00 Key sessions, Chairs: Christina Lindholm, Dimitri Beeckman
The skin in a gender perspective, Åsa Boström
Pressure ulcers in neonates and a paediatric population, Guido Ciprandi
Pressure ulcers in palliative care patients, Christina Lindholm
Pressure ulcers after surgery, Ami Hommel
Reconstructive surgerny of pressure ulcers, Jakob Lagergren
Pressure ulcers in a rehabilitation unit, Claes Hultling
Geriatric experiences in the prevention of pressure ulcers, Dag Salaj

12:00 - 13:15 Lunch break and exhibition viewing
Auditorium / Left side Auditorium / Right side

13:15 - 14:45 Key lectures, Chairs: Michael Clark, Jan Kottner 13:15 - 14:15 Industry Workshop
Risk factors in context; from conceptual framework 
to risk assessment in practice, Jane Nixon
The effect of sustained loads on cells and tissues, Cees Oomens
Contoured foam cushions in spinal cord injury care: 
Cinderella's shoe does not fit anymore!, Amit Gefen
Microclimate, Dan Bader
Nutrition and pressure ulcers, Jos Schols

14:45 - 15:30 Coffee break and exhibition viewing

15:30 - 16:00 EPUAP Initiatives Key lectures, 
Chairs: Amit Gefen, Jeannie Donnely

15:30 - 17:00 Industry Satellite Symposium

Launch of the 2014 International Guideline for Pressure
Ulcer Prevention and Management, Lisette Schoonhoven
PuClas3 show, Dimitri Beeckman
Stop Pressure Ulcer Day, Zita Kis Dadara

16:00 - 17:00 Free paper session 1: 
Pressure Ulcers in Trauma and ICU Patients,
Chairs: Marco Romanelli, Guido Ciprandi

Pressure ulcer prevention in critical ill neonates and infants,
Anne-Barbara Schluër
Pressure Ulcers and Pain Due to the Extrication Collar and
Headblocks in Trauma Patients, Wietske Ham
A prospective cohort study of the clinical effectiveness of
multi-layer soft silicone dressings in the prevention of heel
pressure ulcers in trauma and critically ill patients, 
Nick Santamaria

The Impact of a 5-Layered Silicone Bordered Foam Dressing
on Intensive Care Unit (ICU) Patients’ Sacral Pressure Ulcer
Incidence: A Randomized Clinical Trial, Peggy Kalowes

17:00 - 17:30 Official opening of the exhibition and refreshments (in the exhibition area)
19:00 Welcome reception at the Stockholm City Hall, Nobel Prize Hall
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08:00
08:00 - 09:30

09:30 - 10:15

10:15 - 12:00

Bergsmannen Spelbomskan
13:15 - 14:45

14:45 - 15:30

15:30 - 16:00

Free paper session 2: Pressure Ulcers in Older Persons,
Chairs: Cees Oomens, Hilde Heyman

Free paper session 3: Tailoring of care: one size doesn't
fit all, Chairs: Geert Vanwalleghem, Elia Ricci

16:00 - 17:00

Higher mortality if admitted with a pressure ulcer to 
a nursing home – Results of a cohort study, Nils Lahmann

Can a multi-faceted intervention affect pressure ulcer 
prevention?, Eva Sving

Pressure ulcers on a static air mattress: incidence and risk 
factors, Brecht Serraes

Clinical Unit Microsystem Pressure Ulcer Prediction and 
Prevention, Nancy Donaldson

A randomised control trial into the impact of prescribed 
seating in pressure ulcer prevention for nursing home 
residents, Olivia McVey

Head, Shoulders, Hips and Heels A Multi-Modal Approach
to the Reduction of Pressure Ulcers in Infants, Children and
Young People, Sarah Kipss

A clinical evaluation of a specifically designed alternating
support surface device for achieving the 30 degree tilt 
in older individuals at risk of pressure ulcer development,
Zena Moore

Can real-time feedback of interface pressure optimise 
adequate repositioning in bed?, Lena Gunningberg

17:00 - 17:30
19:00

See the industry satellite symposia and workshops at page 91
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Registration area

08:00 Registration, badge and bag collection – Registration area

Auditorium / Left side Auditorium / Right side

08:00 - 09:00 Free paper session 4: Pressure Ulcers: Learning
from the Lab and Applying to the Patient, 
Chairs: Jos Schols, Lena Gunningberg

Buttock pressure management of able-bodied people seated
on a rigid surface for two hours, Olivier Chenu

Evaluating the Sensitivity of Actimetry to detect Postural
Changes in Seated Individuals, Peter Worsley

08:30 - 09:30 Industry Satellite Symposium

Does the calcaneus morphology have an influence on the risk
of posterior heel ulcer?, Vincent Luboz

Simulation and Discussion of the Microclimate in Heel 
Protector Boots, Evan Call

09:00 - 10:00 Key lectures, Chairs: Dan Bader, Jose Verdu Soriano
The skin in a lifepan perspective, Jan Kottner
Recent health economic data from a systematic review 
of international literature, Dimitri Beeckman
Neglect - shame or blame, Agnetha Folestad

10:00 - 10:45 Coffee break and exhibition viewing 10:00 - 11:00 Industry Workshop
10:45 - 11:45 EPUAP Experienced and Novice Investigator

Awards 2014, Introduction to the Awards by the
Chair of the Scientific Committee, Dimitri Beeckman

Experienced Investigator Award: Wound healing from past to
future: What can we learn from history?, Christina Lindholm
Lactic acid bacterial symbionts in honeybees – an unknown
key to honey´s antimicrobial and therapeutic activities, 
AlejandraVásquez 
Novice Investigator Award: Pressure ulcer care: the 
Netherlands vs. Germany 0 - 1, Esther Meesterberends

11:45 - 13:15 Lunch break and exhibition viewing
12:45 - 13:15 Annual General Meeting of the EPUAP
13:15 - 14:15 Session for physiotherapists / occupational 

therapists, Chair: Richard Goossens
Free paper session 7: Biomechanics and Etiology,
Chairs: Lena Gunningberg, Jos Schols

The five why's about seating, Milja Vaitilo Self-Propagation of Cell Death in Muscle Tissue via Myoglo-
bin Release: A Computational Model of Mechano-Chemical
Interplay in Deep Tissue Injury (DTI), Lisa Tucker-Kellogg

Position changes - why, when and how often, Ulrika Kallman The Role of Mathematics in Ulcer Development and Wound
Healing, Fred Vermolen

Cognition and compliance with pressure ulcer prevention, 
Dorothy Riedel

A novel MR compatible indentation setup to study the 
etiology of pressure ulcers and related deep tissue injury,
Jules Nelissen

Characterization of walk and seating in young adults with
spina bifida; Challenges and possibilities, Martina Bendt

Discrimination between diabetic patients with and without 
diabetic foot ulcer based on testing the cutaneous microcirculation
in response to low pressure, Dominique Sigaudo – Roussel

PRESSURE ULCERS FROM BIRTH TO DEATH – Prevention,  Treatment and Rehabilitation. 27-29 August 2014 · Stockholm, Sweden

Thursday 28.08.2014 PROGRAMME
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08:00

Bergsmannen Spelbomskan

Free paper session 5: Innovative Approaches for
Risk Assessment, Chairs: Hilde Heyman, Geert Vanwalleghem

Free paper session 6: Pressure Ulcer Research and
Basic Science, Chairs: Zita Kis Dadara, Lenche Neloska

08:00 - 09:00

Pressure ulcer prevalence and prevention practices 
– a comparison between formal risk assessment and 
assessment using clinical judgement alone, Zena Moore

PRESSURE 2 Trial: Considerations on the design of the 
trial and the decision making process at the interim analyses,
Sarah Brown

Improving the risk assessment of pressure ulcer by nurses 
for elderly with psychiatric disorder a pilot project,
Florence Bassin

The Effect of a Bacteria and Fungi Binding Mesh Dressing
on the Bacterial Load of Pressure Ulcers Treated with 
Negative Pressure Wound Therapy (NPWT), a Pilot Study,
Marino Ciliberti

Is pain a predictor of Category 2 pressure ulcers? Analysis 
of skin site level data from the PURPOSE Pain Cohort
Study, Isabelle Smith

Numerical Study of different Types of Supporting Structures
regarding the Prevention of Deep Tissue Injuries,
Alexander Siefert

Early pressure ulcer prevention and Intervention for patients
undergoing fasttrack surgery, Brigitte Skovgaard

A clinical comparative study on 940, 808 and 658 nm laser
therapy in pressure ulcer healing: early and long term results,
Jakub Taradaj

09:30 - 10:30 Industry Workshop 09:00 - 10:00

10:00 - 10:45
10:45 - 11:45

11:00 - 12:30 Industry Workshop

11:45 - 13:15
12:45 - 13:15

Workshop: The implementation of the 2014 pressure ulcer
guidelines in clinical practice, Lisette Schoonhoven

Workshop: Pressure Ulcer Classification: PuClas3, 
Dimitri Beeckman

13:15 - 14:15

See the industry satellite symposia and workshops at page 91
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Auditorium / Left side Auditorium / Right side

14:15 - 15:15 EWMA - EPUAP Session, Chair: Jane Nixon 14:15 - 15:45 Industry Satellite Symposium

EWMA: Working together for better wound care education in
Europe, Salla Seppänen
EPUAP: Integrating pressure ulcer prevention and 
management in educational curricula: current status, 
views and joint initiatives, Trudie Young

EWMA: EWMA Managing wounds as a team document,
Zena Moore

15:15 - 16:00 Coffee break and exhibition viewing
16:00 - 17:15 Key lectures, Chairs: Nihls Lahman, Jakub Tarafaj 16:00 - 17:00 Industry Workshop

SSiS scholarship

Telemedicine in pressure ulcer prevention and management,
Rolf Jelnes
The National Register of Wounds, RiksSar (RUT), Ruth Öien

Swedish National Prevalence Study Initiative 2009 - 2014, 
Agneta Andersson

Mobile pressure ulcer team, Karin Hagqvist and Mona Johansson

19:30 Conference Dinner, Solliden Restaurant

PRESSURE ULCERS FROM BIRTH TO DEATH – Prevention,  Treatment and Rehabilitation. 27-29 August 2014 · Stockholm, Sweden

Thursday 28.08.2014 PROGRAMME
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Bergsmannen Spelbomskan

Free paper session 8: Patient Safety, Quality 
of Care and Policy (1), Chairs: Lena Gunningberg, 
Lisette Schoonhoven

14:15 - 15:30 Student free papers session: Clinical
and Applied Science, Chairs: Lenche Neloska, 
Marco Romanelli

14:15 - 15:15

Home-care wound care – a EWMA document, Sebastian Probst Patients and nurses experiences of using the 30 degree tilt for
the prevention of pressure ulcers, Urmila Victor

What Percentage of Hospital-Acquired Grade 3 and 4 
Pressure Ulcers are Avoidable?, Fiona Downie

Evidence-based skin care at a university hospital in Germany
- Andrea Lichterfeld 

Do patient safety culture items affect pressure ulcer 
prevalence in a sample of Norwegian hospitals?,
Ida Marie Bredesen

RNs knowledge of PU risk factors and prevention in 
internal medicine of a University Hospital In Iceland,
Iris Gísladóttir & Arna Þórðardóttir
Pressure Ulcers due to Stroke patients receiving Percutaneous
Endoscopic Gastrostomy, Gunnel Wärn Hede
Role of Braden scale scoring as a prognostic tool for pressure
ulcers, Kumar Madhaver

15:15 - 16:00
16:00 - 17:15 Student free papers session: Basic 
Science, Chairs: Zita Kis Dadara, Jeannie Donnelly

16:00 - 17:00 Workshop: Pressure Ulcer Prevention
Pathways (PUPPS): Active Monitoring Model of Care 
Incorporating PURPOSE T', Susanne Coleman

16:00 - 17:15

Heel Ulcers: Simulations of Injurious Tissue Loads and 
Remedial Local Drug Delivery, Rinat Friedman
Changes in topography and structural properties of healthy
aged skin after loading, Gabor Dobos
The quest for smart materials to protect the fragile skin:
Computational modeling of how shear and microclimate 
influence skin that rubs against clothing, incontinence pads,
diapers etc., Mor Ben-or Frank

Development of biomarkers for the Wound Fluid RT-PCR
method to detect critically colonised and infected wounds,
Mayumi Asada

Biomechanical simulation of the Charcot neuroarthropathic
foot with plantar ulcer, Antoine Perrier

19:30

See the industry satellite symposia and workshops at page 91
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Registration area

08:00 Registration, badge and bag collection - Registration area

Auditorium / Left side Auditorium / Right side

09:00- 10:00 Key lectures, Chairs: Jane Nixon, Jeannie Donnely Free papers session 9: Pressure Ulcer 
Epidemiology, Chairs: Lisette Schoonhoven, Geert Vanwalleghem

International initiatives and experiences, Terence Ryan Pressure Ulcers in Iceland prevalence, seriousness and 
prevention, Guðbjörg Pálsdóttir

Pressure ulcers: an African initiative, Katarzyna Trok The effect of a simple three-step pressure relieving strategy
for preventing pressure ulcers: an explorative longitudinal
study from 2002-2011, Martin van Leen

Pressure ulcers in the darkly pigmented skin, Madeleine Stenius Suspected Deep Tissue Injury on Heels of Nursing Home 
Residents: Development and Evolution within 16 weeks,
Barbara Bates-Jensen

Pressure Ulcer Prevalence 2011-2014: Data from 
the International Pressure Ulcer PrevalenceTM Survey,
Charlie Lachenbruch

10:00 - 10:45 Coffee break and exhibition viewing
10:45 - 12:00 Clinical case discussions: interactive session, Chairs:

Michael Clark, Marco Romanelli
Pressure ulcers in the amputation stump and how they can be
avoided, Anton Johannesson
Pressure ulcers in the paediatric population, Guido Ciprandi

A multidisciplinary approach to prevention and treatment of
pressure ulcers in palliative care, Lenche Neloska
Successful management of a non-healing pressure ulcer for
an immuno-compromised child with a bacteria binding gel
dressing, Anna Sahlqvist

12:00 - 12:30 Presentation of EPUAP 2015 Gent, Belgium, 
Dimitri Beeckman, Geert Vanwalleghem, Hilde Heyman
Closing of the conference, Amit Gefen

PRESSURE ULCERS FROM BIRTH TO DEATH – Prevention,  Treatment and Rehabilitation. 27-29 August 2014 · Stockholm, Sweden

Friday 29.08.2014 PROGRAMME
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08:00

Bergsmannen Spelbomskan

09:00 - 10:30 Workshop: Debridement: Why - When -
When not? Carolyn Wyndham - White

Free paper session 10: Patient Safety, Quality of
Care and Policy (2), Chairs: Michael Clark, Marco Romanelli

09:00- 10:00

Cost analysis and effects of one of the first outpatient wound
clinics in the Netherlands, Armand Rondas

Nurses' attitudes and perceived barriers to pressure ulcer 
prevention, Ahmad Tubaishat

Knowledge among ICU nurses about pressure ulcers 
prevention, Maria Hansbo

Patients with pressure ulcers – from prevention through 
treatment to healing – results from the national quality 
registries RUT (Registry of Ulcer Treatment) and Senior 
alert, Ruth Öien

10:00 - 10:45
10:45 - 12:00

12:00 - 12:30

See the industry satellite symposia and workshops at page 91
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EPUAP WORKSHOP:

The implementation of the 2014 pressure ulcer 
guidelines in clinical practice

EPUAP WORKSHOP:

Pressure Ulcer Classification: PuClas3
The new PuClas version includes an update of the classification system
according to the latest international guideline, an updated terminology for
incontinence- associated dermatitis, high quality photographs, an assessment
module for basic level and advance level, and a separate assessment module
including cases and photographs.

Speaker: Dimitri Beeckman
Date: 28 August 2014
Time: 13:15 – 14:15
Meeting room: Spelbomskan

WORKSHOP: 

Pressure Ulcer Prevention Pathways (PUPPS): Active
Monitoring Model of Care Incorporating PURPOSE T'  
The NIHR PURPOSE Programme of research, highlighted the limitations of
pressure ulcer risk assessment practice and the standard 'assess, plan,
implement and evaluate' model of care (Nixon et al. Submitted). This prompted
the development of a new evidenced-based risk assessment framework -
PURPOSE T and an active monitoring model of care incorporating primary
and secondary Pressure Ulcer Prevention Pathways (PUPPs). The workshop will
present the new Risk Assessment Framework PURPOSE T and allow delegates
to practice using the tool. PUPPs will also be introduced.

Speakers: Susanne Coleman
Date: 28 August 2014
Time: 16:00 – 17:00
Meeting room: Spelbomskan

Implementation of guidelines in clinical practice requires a systematic approach.
This approach should target relevant barriers and facilitators for use of the
guidelines.This workshop will focus on the identification of these barriers and
facilitators and the development of a matching implementation strategy.

Speaker: Lisette Schoonhoven
Date: 28 August 2014
Time: 13:15 – 14:15
Meeting room: Bergsmannen 

DEBRIDEMENT WORKSHOP: 

Why – When – When not? 
Participants will gain knowledge about wound evaluation, the goals of
debridement (when and why), limits, dangers, and related measures. Attendees
will be able to practice sharp debridement and learn the necessary practical
skills.

Speaker: Carolyn Wyndham - White
Date: 29 August 2014
Time: 09:00 – 10:30
Meeting room: Bergsmannen 

SCIENTIFIC WORKSHOPS
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EWMA 2015

13-15 MAY 2015

25th Conference of the 
European Wound Management Association

WOUND CARE – SHAPING THE FUTURE
A PATIENT, PROFESSIONAL, PROVIDER AND PAYER PERSPECTIVE
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How can you get involved?
• Host educational activities on prevention 

 and treatment of pressure ulcers

• Organise awareness raising events to share 

 information about pressure ulcers

• Reach out to your local community to inform 

 them about pressure ulcers

• Make policy makers aware about pressure ulcers                           

Download support material for free at:  www.epuap.org 

EPUAP Business Office

Email: office@epuap.org

Tel: +420 251 019 379

one GOAL
Worldwide

20th
November
2014

www.epuap.org

STOP PRESSURE ULCER DAY
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Oral presentations overview
(Bold = presenting author)

1 Pressure ulcer prevention in critical ill
neonates and infants
Schluër Anne-Barbara, Degenhardt Johanna

2 Pressure Ulcers and Pain Due to the
Extrication Collar and Headblocks in
Trauma Patients
Ham Wietske H.W., Schoonhoven Lisette,
Leenen Luke P.H., Schuurmans Marieke J. 

3 A prospective cohort study of the clinical
effectiveness of multi-layer soft silicone
dressings in the prevention of heel
pressure ulcers in trauma and critically
ill patients
Santamaria Nick, Gerdtz Marie, Liu Wei,
DeVincentis Stephanie, Ng Wei Ai

4 The Impact of a 5-Layered Silicone
Bordered Foam Dressing on Intensive
Care Unit (ICU) Patients’ Sacral Pressure
Ulcer Incidence: A Randomized Clinical
Trial
Kalowes Peggy, Messina Valerie, Li Melanie,
Carlson Carole, Lukaszka Diana

5 Higher mortality if admitted with 
a pressure ulcer to a nursing home –
Results of a cohort study
Lahmann Nils

6 Pressure ulcers on a static air mattress:
incidence and risk factors
Serraes Brecht, Schoonhoven Lisette,
Beeckman Dimitri

7 A randomised control trial into the
impact of prescribed seating in pressure
ulcer prevention for nursing home
residents
McVey Olivia, Tierney Martina, 
Casey Jackie, Daly Orlagh, Martin Suzanne

8 A clinical evaluation of a specifically
designed alternating support surface
device for achieving the 30 degree tilt in
older individuals at risk of pressure ulcer
development
Moore Zena, Urmila, Victor

9 Can a multi-faceted intervention affect
pressure ulcer prevention?
Sving Eva, Högman Marieann, 
Mamhidir Anna-Greta, Gunningberg Lena

10 Clinical Unit Microsystem Pressure Ulcer
Prediction and Prevention
Donaldson Nancy, Aydin Carolyn, Stotts
Nancy, Fridman Moshe, Browne Storer Diane

11 Head, Shoulders, Hips and Heels A
Multi-Modal Approach to the Reduction
of Pressure Ulcers in Infants, Children
and Young People
Kipss Sarah Jane, Maxwell Jan 

12 Can real-time feedback of interface
pressure optimise adequate repositioning
in bed? 
Gunningberg Lena, Carli Cheryl

13 Buttock pressure management of able-
bodied people seated on a rigid surface
for two hours
Chenu Olivier, Payan Yohan, 
Moreau-Gaudry Alexandre, Diot Bruno,
Cannard Francis, Vuillerme Nicolas

14 Evaluating the Sensitivity of Actimetry to
detect Postural Changes in Seated
Individuals
Worsley Peter, Webb Sally, Bader Dan L.

15 Does the calcaneus morphology have an
influence on the risk of posterior heel
ulcer?
Luboz Vincent, Perrier A., Bucki M., 
Diot B., Cannard F., Vuillerme N., Payan Y. 

16 Simulation and Discussion of the
Microclimate in Heel Protector Boots
Call Evan, Oberg Craig, Bill Brian, 
McLean Chad, Drennan Joseph W.

17 Pressure ulcer prevalence and prevention
practices – a comparison between formal
risk assessment and assessment using
clinical judgement alone
Moore Zena, Johansen Edda, 
van Etten Menno, Strapp Helen

18 Improving the risk assessment of
pressure ulcer by nurses for elderly with
psychiatric disorder a pilot project
Bassin Florence, Queiros Alcina, 
Djamel Moad, Charbonneau Lucie, 
Séchet Véronique

19 Is pain a predictor of Category 2
pressure ulcers? Analysis of skin site level
data from the PURPOSE Pain Cohort
Study
Smith Isabelle, Brown Sarah, 
McGinnis Elizabeth, Stubbs Nikki, Nixon Jane

20 "Early pressure ulcer prevention and
Intervention for patients undergoing 
fast-track surgery" 
Skovgaard Brigitte Brask, 
Appelt Henriette Djuurhus 

21 PRESSURE 2 Trial: Considerations on
the design of the trial and the decision
making process at the interim analyses
Brown Sarah, Smith Isabelle, Hulme Claire,
Nixon Jane

22 The Effect of a Bacteria and Fungi
Binding Mesh Dressing on the Bacterial
Load of Pressure Ulcers Treated with
Negative Pressure Wound Therapy
(NPWT), a Pilot Study
Ciliberti Marino

23 Numerical Study of different Types of
Supporting Structures regarding the
Prevention of Deep Tissue Injuries
Siefert Alexander, Hofmann-Rösener
Monika, Lachenbruch Charlie

24 A clinical comparative study on 940, 808
and 658 nm laser therapy in pressure
ulcer healing: early and long term results
Taradaj Jakub, Polak Anna, Halski Tomasz

25 "Self-Propagation of Cell Death in
Muscle Tissue via Myoglobin Release: 
A Computational Model of Mechano-
Chemical Interplay in Deep Tissue
Injury (DTI)"
Tucker-Kellogg Lisa, Gefen Amit

26 The Role of Mathematics in Ulcer
Development and Wound Healing
Vermolen Fred, Gefen Amit

27 A novel MR compatible indentation
setup to study the etiology of pressure
ulcers and related deep tissue injury
Nelissen Jules, Traa Willeke, Nicolay Klaas,
Strijkers Gustav, Oomens Cees

28 Discrimination between diabetic patients
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u

n
d

 O
s
to

m
y
 C

o
n

ti
n

e
n

c
e

 
N

u
rs

, 
3

1
:1

0
8

-1
2

2
, 

2
0

0
4

 
[4

] 
S

c
h

lü
e

r 
A

B
. 

e
t 

a
l.
, 

J
 C

lin
 N

u
rs

, 
1

8
:3

2
4

4
–

3
2

5
2

, 
2

0
0

9
 

[5
] 

B
a

h
a

re
s
ta

n
i 
M

. 
e

t 
a

l.
, 

A
d

v
 S

k
in

 W
o

u
n

d
 C

a
re

, 
2

0
:2

0
8

-2
2

0
, 

2
0

0
7

  
[6

] 
C

u
rl

e
y
 M

A
Q

. 
e

t 
a

l.
, 

P
e

d
ia

tr
 C

ri
t 

C
a

re
 M

e
d

, 
4

: 
2

8
4

-
2

9
0

, 
2

0
0

3
 

P
ro

c
e

e
d

in
g

s
 o

f 
th

e
 1

7
th

 A
n

n
u

a
l 
E

u
ro

p
e

a
n

 P
re

s
s
u

re
 U

lc
e

r 
M

e
e

ti
n

g
 

S
to

c
k
h

o
lm

, 
S

w
e

d
e

n
  

 
 

C
o

p
y

ri
g

h
t 

©
 2

0
1

4
 b

y
 E

P
U

A
P
 

 

P
re

s
s
u

re
 U

lc
e
rs

 a
n

d
 P

a
in

 D
u

e
 t

o
 t

h
e
 E

x
tr

ic
a
ti

o
n

 C
o

ll
a
r 

a
n

d
 H

e
a
d

b
lo

c
k
s
 i

n
 T

ra
u

m
a
 P

a
ti

e
n

ts
 

W
ie

ts
k

e
 H

.W
. 

H
a

m
, 

M
S

c
, 

R
N

 1
* , 

L
is

e
tt

e
 S

c
h

o
o

n
h

o
v

e
n

, 
P

h
D

 2
, 

L
u

k
e

 P
.H

. 
L

e
e

n
e

n
, 

P
h

D
, 

M
D

, 
F

A
C

S
 3

 

M
a

ri
e

k
e

 J
. 

S
c

h
u

u
rm

a
n

s
, 

P
h

D
, 

R
N

 

1
 3

 4
 *  U

n
iv

e
rs

it
y
 M

e
d

ic
a

l 
C

e
n

te
r 

U
tr

e
c
h

t,
 T

h
e

 N
e

th
e

rl
a

n
d

s
, 

H
.W

.H
a

m
@

u
m

c
u

tr
e

c
h

t.
n

l 
2
 R

a
d

b
o

u
d

 U
n

iv
e

rs
it
y
 M

e
d

ic
a

l 
C

e
n

te
r,

 N
ijm

e
g

e
n

, 
th

e
 N

e
th

e
rl

a
n

d
s
 &

 U
n

iv
e

rs
it
y
 o

f 
S

o
u

th
a

m
p

to
n

, 
S

o
u

th
a

m
p

to
n

, 
U

K
 

In
tr

o
d

u
c

ti
o

n
 

A
t 

th
e

 s
c
e

n
e

 o
f 

a
n

 a
c
c
id

e
n

t,
 e

v
e

ry
 t

ra
u

m
a

 p
a

ti
e

n
t 

w
it
h

 
s
u

s
p

e
c
te

d
 

s
p

in
e

 
in

ju
ry

 
is

 
im

m
o

b
ili

z
e

d
 

w
it
h

 
a

 
b

a
c
k
b

o
a

rd
, 

a
n

d
 

e
x
tr

ic
a

ti
o

n
 

c
o

lla
r 

c
o

m
b

in
e

d
 

w
it
h

 
h

e
a

d
b

lo
c
k
s
, 

a
n

d
 

tr
a

n
s
p

o
rt

e
d

 
to

 
th

e
 

e
m

e
rg

e
n

c
y
 

d
e

p
a

rt
m

e
n

t 
(E

D
) 

fo
r 

e
v
a

lu
a

ti
o

n
 

a
n

d
 

tr
e

a
tm

e
n

t.
 

T
h

e
 

b
a

c
k
b

o
a

rd
 

is
 

u
s
e

d
 

a
s
 

tr
a

n
s
p

o
rt

a
ti
o

n
 

d
e

v
ic

e
, 

a
n

d
 

s
h

o
u

ld
 i

d
e

a
lly

 b
e

 r
e

m
o

v
e

d
 b

e
fo

re
 i

n
it
ia

l 
a

s
s
e

s
s
m

e
n

t 
in

 
th

e
 

E
D

.(
1

) 
S

p
in

a
l 

im
m

o
b

ili
z
a

ti
o

n
 

s
h

o
u

ld
 

fu
rt

h
e

r 
b

e
 

c
o

n
ti
n

u
e

d
 

b
y
 

s
tr

a
ig

h
t 

a
lig

n
m

e
n

t 
o

f 
th

e
 

s
p

in
e

 
a

n
d

 
s
u

p
in

e
 

b
o

d
y
 

p
o

s
it
io

n
. 

T
h

e
 

c
e

rv
ic

a
l 

s
p

in
e

 
re

m
a

in
s
 

im
m

o
b

ili
z
e

d
 
w

it
h

 
a

n
 
e

x
tr

ic
a

ti
o

n
 
c
o

lla
r 

c
o

m
b

in
e

d
 
w

it
h

 
h

e
a

d
b

lo
c
k
s
 u

n
ti
l 

in
ju

ry
 i

s
 d

ia
g

n
o

s
e

d
 o

r 
ru

le
d

 o
u

t,
 i

.e
. 

th
e

 
c
e

rv
ic

a
l 

s
p

in
e

 
is

 
‘c

le
a

re
d

’.
 

 
It

 
is

 
k
n

o
w

n
 

th
a

t 
im

m
o

b
ili

z
in

g
 

d
e

v
ic

e
s
 

c
a

u
s
e

 
p

a
in

 
a

n
d

 
in

c
re

a
s
e

 
p

re
s
s
u

re
 u

lc
e

r 
(P

U
) 

ri
s
k
. 

(2
) 

H
o

w
e

v
e

r,
 p

a
in

, 
a

s
 w

e
ll 

a
s
 

th
e

 
d

e
v
e

lo
p

m
e

n
t,

 
c
lin

ic
a

l 
s
y
m

p
to

m
s
 
a

n
d

 
e

v
o

lu
ti
o

n
 
o

f 
P

U
 

re
la

te
d

 
to

 
th

e
 

u
s
e

 
o

f 
th

e
 

e
x
tr

ic
a

ti
o

n
 

c
o

lla
r 

a
n

d
 

h
e

a
d

b
lo

c
k
s
, 

h
a

v
e

 n
o

t 
b

e
e

n
 d

e
s
c
ri

b
e

d
. 

T
h

e
 p

u
rp

o
s
e

 o
f 

th
is

 s
tu

d
y
 w

a
s
 t

o
 g

a
in

 i
n

s
ig

h
t 

in
to

 P
U

s
 a

n
d

 p
a

in
 f

ro
m

 
th

e
 e

x
tr

ic
a

ti
o

n
 c

o
lla

r 
c
o

m
b

in
e

d
 w

it
h

 l
a

te
ra

l 
h

e
a

d
b

lo
c
k
s
 

in
 
tr

a
u

m
a

 
p

a
ti
e

n
ts

 
a

d
m

it
te

d
 
to

 
th

e
 
E

D
 
fo

r 
e

v
a

lu
a

ti
o

n
 

a
n

d
 t

re
a

tm
e

n
t 

o
f 

a
c
u

te
 t

ra
u

m
a

ti
c
 i
n

ju
ri

e
s
. 

 

M
e

th
o

d
s

 

P
ro

s
p

e
c
ti
v
e

 
d

a
ta

 
o

f 
3

4
2

 
c
o

n
s
e

c
u

ti
v
e

 
a

d
u

lt
 

tr
a

u
m

a
 

p
a

ti
e

n
ts

 a
d

m
it
te

d
 t

o
 t

h
e

 E
D

 a
ft

e
r 

a
c
u

te
 t

ra
u

m
a

 w
e

re
 

c
o

lle
c
te

d
 

fr
o

m
 

J
a

n
u

a
ry

 
2

0
1

3
 

u
n

ti
l 

D
e

c
e

m
b

e
r 

2
0

1
3

. 
T

ra
in

e
d

 
E

D
 

n
u

rs
e

s
 

a
s
s
e

s
s
e

d
 

p
a

in
 

in
te

n
s
it
y
 

a
n

d
 

c
o

n
d

it
io

n
 
o

f 
th

e
 
s
k
in

 
re

la
te

d
 
w

it
h

 
p

re
s
s
u

re
 
a

re
a

s
 
fo

r 
e

ry
th

e
m

a
, 

P
U

 
a

n
d

 
in

d
e

n
ta

ti
o

n
 
m

a
rk

s
 
a

t 
th

e
 
m

o
m

e
n

t 
th

e
 e

x
tr

ic
a

ti
o

n
 c

o
lla

r 
a

n
d

 h
e

a
d

b
lo

c
k
s
 w

e
re

 r
e

m
o

v
e

d
 o

r 
c
h

a
n

g
e

d
. 

P
re

s
s
u

re
 

a
re

a
s
 

w
e

re
 

d
e

fi
n

e
d

 
a

s
: 

c
h

in
, 

o
c
c
ip

u
t,

 c
la

v
ic

le
s
, 

b
a

c
k
, 

c
h

e
s
t 

a
n

d
 e

a
rs

. 
 

R
e

s
u

lt
s

  

T
h

e
 3

4
2

 t
ra

u
m

a
 p

a
ti
e

n
ts

 w
e

re
 i

n
 a

n
 e

x
tr

ic
a

ti
o

n
 c

o
lla

r 
a

n
d

 
h

e
a

d
b

lo
c
k
s
 

fo
r 

a
n

 
a

v
e

ra
g

e
 

o
f 

1
3

7
.7

 
m

in
u

te
s
 

(R
a

n
g

e
 
(R

) 
1

0
-8

4
5

, 
S

ta
n

d
a

rd
 
D

e
v
ia

ti
o

n
 
(S

D
) 

9
5

.3
0

),
 

u
n

ti
l 

c
e

rv
ic

a
l 

s
p

in
e

 
c
le

a
ra

n
c
e

. 
S

e
v
e

n
ty

-o
n

e
 

(2
0

.8
%

) 
p

a
ti
e

n
ts

 
re

p
o

rt
e

d
 
m

o
d

e
ra

te
 
p

a
in

 
(N

R
S

 
4

-6
) 

a
n

d
 
1

1
1

 
(3

2
.5

%
) 

s
e

v
e

re
 p

a
in

 (
N

R
S

 7
-1

0
) 

o
n

 p
re

s
s
u

re
 a

re
a

s
. 

In
 

a
p

p
ro

x
im

a
te

ly
 

h
a

lf
 

o
f 

th
e

 
p

a
ti
e

n
ts

 
w

h
o

 
re

p
o

rt
e

d
 

m
o

d
e

ra
te

 
o

r 
s
e

v
e

re
 

p
a

in
, 

p
a

in
 

w
a

s
 

lo
c
a

te
d

 
a

t 
th

e
 

o
c
c
ip

u
t.

 2
6

8
 (

7
8

.3
%

) 
p

a
ti
e

n
ts

 d
e

v
e

lo
p

e
d

 a
 P

U
 o

f 
w

h
ic

h
 

7
5

.4
%

 
w

a
s
 

c
a

te
g

o
ry

 
1

, 
a

n
d

 
2

.9
%

 
c
a

te
g

o
ry

 
2

. 
2

0
5

 
(5

9
.9

%
) 

h
a

d
 m

o
re

 t
h

a
n

 1
 P

U
 s

it
e

. 
T

h
e

 m
a

jo
ri

ty
 o

f 
th

e
 

P
U

s
 w

e
re

 l
o

c
a

te
d

 o
n

 t
h

e
 b

a
c
k
, 

c
h

e
s
t 

a
n

d
 s

h
o

u
ld

e
rs

 o
f 

th
e

 
p

a
ti
e

n
ts

 
(1

1
3

, 
1

3
5

, 
a

n
d

 
1

1
8

 
ti
m

e
s
, 

re
s
p

e
c
ti
v
e

ly
).

 
2

1
8

 
p

a
ti
e

n
ts

 
d

e
v
e

lo
p

e
d

 
in

d
e

n
ta

ti
o

n
 

m
a

rk
s
; 

1
2

5
 

(3
6

.5
%

) 
h

a
d

 
m

ild
 

a
n

d
 

9
3

 
(2

8
.1

%
) 

h
a

d
 

s
e

v
e

re
 

in
d

e
n

ta
ti
o

n
 m

a
rk

s
. 

1
2

6
 (

3
6

.9
%

) 
p

a
ti
e

n
ts

 h
a

d
 m

o
re

  

 th
a

n
 o

n
e

 i
n

d
e

n
te

d
 s

it
e

. 
T

h
e

 m
a

jo
ri

ty
 o

f 
th

e
 i

n
d

e
n

ta
ti
o

n
 

m
a

rk
s
 w

e
re

 l
o

c
a

te
d

 a
t 

th
e

 c
h

e
s
t,

 b
a

c
k
, 

a
n

d
 s

h
o

u
ld

e
rs

 
(7

1
, 

9
0

, 
a

n
d

 1
1

1
 t

im
e

s
, 

re
s
p

e
c
ti
v
e

ly
).

  

D
is

c
u

s
s

io
n

 

T
h

is
 w

a
s
 t

h
e

 f
ir

s
t 

p
ro

s
p

e
c
ti
v
e

 s
tu

d
y
 o

n
 P

U
 a

n
d

 p
a

in
 

fr
o

m
 

e
x
tr

ic
a

ti
o

n
 

c
o

lla
rs

 
a

n
d

 
h

e
a

d
b

lo
c
k
s
 

in
 

tr
a

u
m

a
 

p
a

ti
e

n
ts

 w
it
h

 s
u

s
p

e
c
te

d
 c

e
rv

ic
a

l 
s
p

in
e

 i
n

ju
ry

. 
T

h
e

 u
s
e

 
o

f 
m

u
lt
ip

le
 

d
a

ta
 

c
o

lle
c
to

rs
 

in
 

o
u

r 
s
tu

d
y
 

c
a

n
 

le
a

d
 

to
 

in
fo

rm
a

ti
o

n
 b

ia
s
, 

h
o

w
e

v
e

r,
 t

h
e

 i
n

te
rr

a
te

r 
re

lia
b

ili
ty

 p
ri

o
r 

a
n

d
 
d

u
ri

n
g

 
th

e
 
s
tu

d
y
 
w

a
s
 
M

K
a

p
p

a
 
0

.5
8

 
a

n
d

 
K

a
p

p
a

 
0

.8
5

 
re

s
p

e
c
ti
v
e

ly
. 

A
 
c
o

n
s
id

e
ra

b
le

 
n

u
m

b
e

r 
o

f 
tr

a
u

m
a

 
p

a
ti
e

n
ts

 
d

e
v
e

lo
p

e
d

 
a

 
c
a

te
g

o
ry

 
1

 
o

r 
2

 
P

U
, 

s
e

v
e

re
 

in
d

e
n

ta
ti
o

n
 m

a
rk

s
 a

n
d

 e
x
p

e
ri

e
n

c
e

d
 s

e
v
e

re
 p

a
in

 w
h

ile
 

in
 a

n
 e

x
tr

ic
a

ti
o

n
 c

o
lla

r 
a

n
d

 h
e

a
d

b
lo

c
k
s
. 

 C
li

n
ic

a
l 

re
le

v
a

n
c

e
  

T
h

e
 c

u
rr

e
n

t 
p

ra
c
ti
c
e

 o
f 

c
e

rv
ic

a
l 

im
m

o
b

ili
z
a

ti
o

n
 i

n
 c

a
s
e

 
o

f 
s
u

s
p

e
c
te

d
 c

e
rv

ic
a

l 
s
p

in
e

 i
n

ju
ry

 s
h

o
u

ld
 b

e
 e

v
a

lu
a

te
d

. 
F

ir
s
t,

 t
h

e
 p

ro
c
e

d
u

re
 o

f 
c
e

rv
ic

a
l 

s
p

in
e

 c
le

a
ra

n
c
e

 s
h

o
u

ld
 

b
e

 
o

p
ti
m

iz
e

d
 

in
 

o
rd

e
r 

to
 

m
in

im
iz

e
 

ti
m

e
 

in
 

th
e

 
e

x
tr

ic
a

ti
o

n
 

c
o

lla
r 

a
n

d
 

h
e

a
d

b
lo

c
k
s
. 

S
e

c
o

n
d

, 
d

u
ri

n
g

 
c
e

rv
ic

a
l 

s
p

in
e

 
im

m
o

b
ili

z
a

ti
o

n
, 

th
e

 
n

u
m

b
e

r 
o

f 
tr

a
u

m
a

 
p

a
ti
e

n
ts

 w
it
h

 P
U

, 
in

d
e

n
ta

ti
o

n
 m

a
rk

s
 a

n
d

 p
a

in
 c

o
u

ld
 b

e
 

re
d

u
c
e

d
 

b
y
 

re
c
o

n
s
id

e
ri

n
g

 
th

e
 

d
e

s
ig

n
 

a
n

d
 

m
a

te
ri

a
ls

 
th

a
t 

a
re

 
c
u

rr
e

n
tl
y
 

u
s
e

d
 

to
 

im
m

o
b

ili
z
e

 
th

e
 

c
e

rv
ic

a
l 

s
p

in
e

. 
 

A
c

k
n

o
w

le
d

g
e

m
e

n
ts

 

W
e

 a
p

p
re

c
ia

te
 t

h
e

 h
e

lp
 o

f 
E

D
 s

ta
ff

 a
n

d
 a

ll 
E

D
 n

u
rs

e
s
 

fr
o

m
 t

h
e

 E
m

e
rg

e
n

c
y
 D

e
p

a
rt

m
e

n
t 

o
f 

th
e

 U
n

iv
e

rs
it
y
 

M
e

d
ic

a
l 
C

e
n

te
r 

U
tr

e
c
h

t.
 W

it
h

o
u

t 
th

e
ir

 s
u

p
p

o
rt

 a
n

d
 

e
n

th
u

s
ia

s
m

, 
th

is
 s

tu
d

y
 w

o
u

ld
 n

o
t 

h
a

v
e

 b
e

e
n

 p
o

s
s
ib

le
. 

 
 C

o
n

fl
ic

t 
o

f 
In

te
re

s
t 

R
e

fe
re

n
c

e
s

 

(1
) 

L
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e

r 
m

e
m

b
ra

n
e

 
is

 
in

fl
a

te
d

 
a

n
d

 
p

ro
v
id

e
s
 

s
ta

ti
c
 

p
re

s
s
u

re
 

re
d

is
tr

ib
u

ti
o

n
 

th
ro

u
g

h
o

u
t 

tu
b

u
la

r 
c
e

lls
, 

w
h

ic
h

 
fo

rm
 

a
lo

n
g

 t
h

e
 l
e

n
g

th
 o

f 
th

e
 o

v
e

rl
a

y
. 

T
h

e
 s

e
c
o

n
d

 m
e

m
b

ra
n

e
 

is
 

fo
rm

e
d

 
fr

o
m

 
a

 
m

u
lt
id

ir
e

c
ti
o

n
a

l 
s
tr

e
tc

h
, 

v
a

p
o

r 
p

e
rm

e
a

b
le

 a
n

d
 s

tr
o

n
g

 m
a

te
ri

a
l.
 T

h
e

 c
o

m
b

in
a

ti
o

n
 o

f 
th

e
 

tw
o

 m
e

m
b

ra
n

e
s
 p

ro
v
id

e
s
 p

re
s
s
u

re
 r

e
d

is
tr

ib
u

ti
o

n
. 

T
h

e
 

le
n

g
th

 
o

f 
th

e
 
m

a
tt

re
s
s
 
is

 
1

7
8

0
m

m
 
a

n
d

 
th

e
 
w

id
th

 
is

 
7

7
0

m
m

. 
 

P
ri

o
r 

to
 
th

e
 
s
tu

d
y
, 

a
ll 

n
u

rs
e

s
 
a

tt
e

n
d

e
d

 
a

 
th

e
o

re
ti
c
a

l 
tr

a
in

in
g

 o
n

 (
1

) 
P

U
 p

re
v
e

n
ti
o

n
 (

p
a

th
o

lo
g

y
, 

c
la

s
s
if
ic

a
ti
o

n
, 

th
e

 u
s
e

 o
f 

th
e

 B
ra

d
e

n
 s

c
a

le
 f

o
r 

ri
s
k
 a

s
s
e

s
s
m

e
n

t)
, 

(2
) 

a
n

 i
n

tr
o

d
u

c
ti
o

n
 t

o
 t

h
e

 s
tu

d
y
 a

im
s
 a

n
d

 p
ro

to
c
o

l,
 (

3
) 

a
n

d
 

th
e

 
u

s
e

 
o

f 
th

e
 

d
a

ta
 

c
o

lle
c
ti
o

n
 

in
s
tr

u
m

e
n

t.
 

C
lin

ic
a

l 
o

b
s
e

rv
a

ti
o

n
s
 

w
e

re
 

p
e

rf
o

rm
e

d
 

a
c
c
o

rd
in

g
 

to
 

th
e

 
v
a

lid
a

te
d

 p
ro

c
e

d
u

re
 b

y
 t

h
e

 E
u

ro
p

e
a

n
 P

re
s
s
u

re
 U

lc
e

r 
A

d
v
is

o
ry

 
P

a
n

e
l.
 

P
re

s
s
u

re
 

u
lc

e
rs

 
w

e
re

 
c
a

te
g

o
ri

z
e

d
 

a
c
c
o

rd
in

g
 

to
 

th
e

 
2

0
0

9
 

E
P

U
A

P
/N

P
U

A
P

 
c
la

s
s
if
ic

a
ti
o

n
 

s
y
s
te

m
. 

A
 

s
ta

n
d

a
rd

iz
e

d
 

4
 

h
o

u
rl

y
 

re
p

o
s
it
io

n
in

g
 

p
ro

to
c
o

l 
w

a
s
 

a
p

p
lie

d
 

fo
r 

a
ll 

re
s
id

e
n

t 
in

 
th

is
 

s
tu

d
y
. 

B
e

s
id

e
s
, 

a
 

s
ta

n
d

a
rd

iz
e

d
 p

ro
to

c
o

l 
fo

r 
p

re
v
e

n
ti
o

n
 i

n
 t

h
e

 c
h

a
ir

 w
a

s
 

a
p

p
lie

d
 
(R

e
p

o
s
e

®
 
C

u
s
h

io
n

 
c
o

m
b

in
e

d
 
w

it
h

 
2

-3
 
h

o
u

rl
y
 

re
p

o
s
it
io

n
in

g
).

 
T

h
e

 
R

e
p

o
s
e

®
 

W
e

d
g

e
 

w
a

s
 

u
s
e

d
 

to
 

re
lie

v
e

 
p

re
s
s
u

re
 
a

t 
th

e
 
h

e
e

l.
 
D

a
ily

 
s
k
in

 
a

s
s
e

s
s
m

e
n

ts
 

w
e

re
 p

e
rf

o
rm

e
d

 b
y
 t

h
e

 w
a

rd
 n

u
rs

e
s
 (

q
u

a
lif

ie
d

 n
u

rs
e

s
 

a
n

d
 

n
u

rs
in

g
 

a
s
s
is

ta
n

ts
 

u
n

d
e

r 
th

e
 

s
u

p
e

rv
is

io
n

 
o

f 
a

 
q

u
a

lif
ie

d
 n

u
rs

e
),

 i
n

 t
h

e
 m

o
rn

in
g

. 
S

tu
d

y
 c

o
m

p
le

ti
o

n
 w

a
s
 

d
e

fi
n

e
d

 
a

s
: 

(1
) 

d
e

v
e

lo
p

m
e

n
t 

o
f 

a
 

p
re

s
s
u

re
 

u
lc

e
r 

C
a

te
g

o
ry

 I
I–

IV
, 

(2
) 

3
0

 d
a

y
s
 o

f 
fo

llo
w

- 
u

p
, 

(3
) 

tr
a

n
s
fe

r 
to

 
a

 n
o

n
-p

a
rt

ic
ip

a
ti
n

g
 w

a
rd

, 
(4

) 
d

e
a

th
 o

r 
(5

) 
w

it
h

d
ra

w
a

l 
o

f 
th

e
 i
n

it
ia

l 
c
o

n
s
e

n
t 

to
 p

a
rt

ic
ip

a
te

. 
 

F
o

r 
th

e
 q

u
a

lit
y
 o

f 
th

e
 s

tu
d

y
, 

th
e

 i
n

te
r-

ra
te

r 
re

lia
b

ili
ty

 o
f 

th
e

 o
b

s
e

rv
a

ti
o

n
s
 o

f 
th

e
 s

k
in

 a
t 

th
e

 p
re

s
s
u

re
 a

re
a

s
 a

n
d

 
th

e
 B

ra
d

e
n

 S
c
o

re
s
 w

e
re

 m
o

n
it
o

re
d

 b
y
 t

h
e

 r
e

s
e

a
rc

h
e

r.
  

R
e

s
u

lt
s

  

T
h

e
 
m

e
a

n
 
a

g
e

 
o

f 
th

e
 
re

s
id

e
n

ts
 
w

a
s
 
8

7
 
y
e

a
rs

 
(S

D
=

 
6

.9
6

 y
e

a
rs

) 
a

n
d

 t
h

e
 m

e
a

n
 B

ra
d

e
n

 s
c
o

re
 w

a
s
 1

4
 (

S
D

=
 

2
.5

2
).

 
O

f 
1

7
6

 r
e

s
id

e
n

ts
 t

h
a

t 
s
ta

rt
e

d
, 

1
4

4
 w

e
re

 c
o

m
p

le
te

d
 t

h
e

 
s
tu

d
y
. 

T
h

e
re

 w
a

s
 a

 d
ro

p
 o

u
t 

o
f 

3
5

 r
e

s
id

e
n

ts
 r

e
p

o
rt

e
d

 
a

s
 

s
ta

rt
e

d
 

p
a

lli
a

ti
v
e

 
c
a

re
 

(n
=

 
1

),
 

tr
a

n
s
fe

r 
to

 
a

 
n

o
n

-
p

a
rt

ic
ip

a
ti
n

g
 w

a
rd

 (
n

=
 4

),
 m

e
d

ic
a

l 
c
o

n
tr

a
in

d
ic

a
ti
o

n
 (

n
=

 
5

),
 d

e
c
e

a
s
e

d
 (

n
=

 7
),

 v
o

lu
n

ta
ry

 w
it
h

d
ra

w
a

l 
(n

=
 1

5
).

 O
n

 
s
tu

d
y
 c

o
m

p
le

ti
o

n
, 

p
re

s
s
u

re
 u

lc
e

r 
in

c
id

e
n

c
e

 (
C

a
t.

 I
I-

IV
) 

w
a

s
 

4
.8

%
 

(n
=

9
).

 
In

 
to

ta
l,
 

6
 

re
s
id

e
n

ts
 

d
e

v
e

lo
p

e
d

 
a

  
C

a
te

g
o

ry
 
II

 
P

U
 
(3

.4
%

) 
a

n
d

 
3

 
re

s
id

e
n

ts
 
d

e
v
e

lo
p

e
d

 
a

 
C

a
te

g
o

ry
 I

II
 P

U
 (

1
.6

%
).

 N
o

 P
U

 C
a

te
g

o
ry

 I
V

 w
a

s
 f

o
u

n
d

. 
F

u
rt

h
e

r 
re

s
u

lt
s
 

w
ill

 
b

e
 

c
o

m
p

le
te

d
 

b
y
 

A
u

g
u

s
t 

2
0

1
4

. 
B

a
s
e

lin
e

 d
a

ta
 w

ill
 b

e
 c

o
m

p
a

re
 b

e
tw

e
e

n
 t

h
e

 g
ro

u
p

 t
h

a
t 

d
e

v
e

lo
p

e
d

 P
U

 a
n

d
 n

o
n

-P
U

 t
o

 i
d

e
n

ti
fy

 r
is

k
 f

a
c
to

rs
. 

T
h

e
 

in
te

r-
o

b
s
e

rv
e

r 
re

lia
b

ili
ty

 w
ill

 b
e

 c
a

lc
u

la
te

d
. 

D
is

c
u

s
s

io
n

 
M

e
th

o
d

o
lo

g
ic

a
l 

is
s
u

e
s
 

s
h

o
u

ld
 

b
e

 
c
o

n
s
id

e
re

d
 

w
h

e
n

 
in

te
rp

re
ti
n

g
 t

h
e

 r
e

s
u

lt
s
 o

f 
th

is
 s

tu
d

y
. 

F
u

rt
h

e
r 

re
s
e

a
rc

h
 

s
h

o
u

ld
 f

o
c
u

s
 o

n
 t

h
e

 e
ff

e
c
ti
v
e

n
e

s
s
 o

f 
s
ta

ti
c
 a

ir
 m

a
tt

re
s
s
. 

C
li

n
ic

a
l 

re
le

v
a

n
c

e
  

T
h

is
 d

e
s
c
ri

p
ti
v
e

 s
tu

d
y
 f

o
c
u

s
e

d
 o

n
 t

h
e

 p
re

v
e

n
ti
o

n
 o

f 
P

U
 

w
it
h

 S
ta

ti
c
 a

ir
 m

a
tt

re
s
s
, 

c
u

s
h

io
n

 a
n

d
/o

r 
h

e
e

ll 
w

e
d

g
e

 i
n

 
n

u
rs

in
g

 h
o

m
e

 s
e

tt
in

g
s
. 

A
c

k
n

o
w

le
d

g
e

m
e

n
ts

 

T
h

is
 r

e
v
ie

w
 i

s
 a

 p
a

rt
 o

f 
m

y
 t

h
e

s
is

 t
o

 o
b

ta
in

 t
h

e
 d

e
g

re
e

 
o

f 
m

a
s
te

r 
o

f 
s
c
ie

n
c
e

 
in

 
N

u
rs

in
g

 
a

n
d

 
M

id
w

if
e

ry
 
fr

o
m

 
G

h
e

n
t 

U
n

iv
e

rs
it
y
. 

S
p

e
c
ia

l 
th

a
n

k
s
 g

o
 t

o
 m

y
 s

u
p

e
rv

is
o

r 
o

f 
th

is
 

p
ro

je
c
t,

 
D

im
it
ri

 
B

e
e

c
k
m

a
n

 
fo

r 
h

is
 

v
a

lu
a

b
le

 
e

x
p

e
rt

is
e

 a
n

d
 a

d
v
ic

e
 r

e
la

te
d

 t
o

 t
h

is
 d

is
c
ip

lin
e

. 
 

 C
o

n
fl

ic
t 

o
f 

In
te

re
s

t 

5
6
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ABSTRACTS OF ORAL PRESENTATIONS
P

ro
c
e

e
d

in
g

s
 o

f 
th

e
 1

7
th

 A
n

n
u

a
l 
E

u
ro

p
e

a
n

 P
re

s
s
u

re
 U

lc
e

r 
M

e
e

ti
n

g
 

S
to

c
k
h

o
lm

, 
S

w
e

d
e

n
 

 
 

C
o

p
y

ri
g

h
t 

©
 2

0
1

2
 b

y
 E

P
U

A
P
 

 

E
P

U
A

P
 A

n
n

u
a
l 
C

o
n

fe
re

n
c
e
 2

0
1
4
 

S
to

c
k
h

o
lm

, 
S

w
e
d

e
n

. 

O
li

v
ia

 M
c

V
e

y
1
, 

M
a

rt
in

a
 T

ie
rn

e
y

2
, J

a
c

k
ie

 
C

a
s

e
y

3
, 

O
rl

a
g

h
 D

a
ly

4
, 

S
u

z
a

n
n

e
 M

a
rt

in
5

  
  

  
  

  
  

  
  

  
  

  
  

  
  
 

1
* S

e
a

ti
n

g
 M

a
tt

e
rs

 L
td

, 
C

o
. 

D
e

rr
y
, 

N
o

rt
h

e
rn

 

Ir
e

la
n

d
, 

o
liv

ia
@

s
e

a
ti
n

g
m

a
tt

e
rs

.c
o

m
 

2
S

e
a

ti
n

g
 M

a
tt

e
rs

 L
td

, 
C

o
. 

D
e

rr
y
, 

N
o

rt
h

e
rn

 I
re

la
n

d
 

3
 4

5
 U

n
iv

e
rs

it
y
 o

f 
U

ls
te

r,
 N

o
rt

h
e

rn
 I

re
la

n
d

  

 T
it

le
: 

A
 r

a
n

d
o

m
is

e
d

 c
o

n
t
r
o

l 
t
r
ia

l 
in

t
o

 t
h

e
 

im
p

a
c
t
 o

f
 p

r
e
s
c
r
ib

e
d

 s
e
a

t
in

g
 i

n
 p

r
e
s
s
u

r
e
 u

lc
e
r
 

p
r
e
v

e
n

t
io

n
 f

o
r
 n

u
r
s
in

g
 h

o
m

e
 r

e
s
id

e
n

t
s
 

 In
tr

o
d

u
c

ti
o

n
 

W
h

ile
 g

u
id

a
n

c
e

 i
s
 a

v
a

ila
b

le
 o

n
 m

o
s
t 

a
s
p

e
c
ts

 o
f 

p
re

s
s
u

re
 u

lc
e

r 
p

re
v
e

n
ti
o

n
 a

n
d

 m
a

n
a

g
e

m
e

n
t,

 t
h

e
re

 h
a

s
 

b
e

e
n

 l
it
tl
e

 d
is

c
u

s
s
io

n
 o

f 
h

o
w

 t
o

 s
p

e
c
if
ic

a
lly

 a
d

d
re

s
s
 

th
e

s
e

 i
s
s
u

e
s
 i
n

 p
a

ti
e

n
ts

 w
h

o
 a

re
 s

e
a

te
d

 f
o

r 
lo

n
g

 
p

e
ri

o
d

s
. 

 W
h

e
n

 p
re

s
s
u

re
 u

lc
e

r 
p

re
v
e

n
ti
o

n
 a

n
d

 
m

a
n

a
g

e
m

e
n

t 
a

re
 d

is
c
u

s
s
e

d
, 

th
e

 s
p

e
c
if
ic

 i
s
s
u

e
s
 m

o
s
t 

o
ft

e
n

 a
d

d
re

s
s
e

d
 r

e
la

te
 t

o
 t

h
e

 u
s
e

 o
f 

p
re

s
s
u

re
-

re
d

is
tr

ib
u

ti
n

g
 b

e
d

s
 a

n
d

 m
a

tt
re

s
s
e

s
, 

ri
s
k
 a

s
s
e

s
s
m

e
n

t,
 

p
a

ti
e

n
t 

re
p

o
s
it
io

n
in

g
 a

n
d

 l
o

c
a

l 
m

a
n

a
g

e
m

e
n

t 
o

f 
e

s
ta

b
lis

h
e

d
 p

re
s
s
u

re
 u

lc
e

rs
. 

H
o

w
e

v
e

r,
 s

o
m

e
 i
m

p
o

rt
a

n
t 

to
p

ic
s
 a

re
 o

ft
e

n
 o

v
e

rl
o

o
k
e

d
. 

F
o

r 
e

x
a

m
p

le
, 

th
e

 r
o

le
 o

f 
s
e

a
ti
n

g
 i
n

 b
o

th
 p

re
s
s
u

re
 u

lc
e

r 
p

re
v
e

n
ti
o

n
 a

n
d

 m
a

n
a

g
e

m
e

n
t 

h
a

s
 b

e
e

n
 n

e
g

le
c
te

d
. 

T
h

is
 r

e
s
e

a
rc

h
 i
n

v
e

s
ti
g

a
te

s
 t

h
e

 e
ff

e
c
ti
v
e

n
e

s
s
 o

f 
s
p

e
c
ia

lis
t 

s
e

a
ti
n

g
 p

ro
v
is

io
n

 w
it
h

in
 a

 n
u

rs
in

g
 h

o
m

e
 

e
n

v
ir

o
n

m
e

n
t 

a
n

d
 h

o
w

 i
t 

h
a

s
 t

h
e

 p
o

te
n

ti
a

l 
to

 i
m

p
a

c
t 

p
o

s
it
iv

e
ly

 o
n

 t
h

e
 h

e
a

lt
h

 a
n

d
 w

e
llb

e
in

g
 o

f 
re

s
id

e
n

ts
 a

n
d

 
th

e
ir

 c
a

re
g

iv
e

rs
. 

 I
t 

w
ill

 i
d

e
n

ti
fy

 t
h

e
 k

e
y
 p

ri
n

c
ip

le
s
 o

f 
c
o

rr
e

c
t 

p
o

s
it
io

n
in

g
, 

s
e

a
ti
n

g
 a

n
d

 p
o

s
it
io

n
in

g
 a

n
d

 t
h

e
 

in
fl
u

e
n

c
e

 t
h

is
 c

a
n

 h
a

v
e

 o
n

 t
h

e
 p

re
s
s
u

re
 u

lc
e

r 
in

c
id

e
n

c
e

 o
f 

o
ld

e
r 

p
e

o
p

le
. 

M
e

th
o

d
s

 

(1
) 

T
o

 i
d

e
n

ti
fy

 t
h

e
 p

o
s
tu

ra
l 
is

s
u

e
s
 w

it
h

in
 s

e
a

ti
n

g
 

th
a

t 
is

 e
v
id

e
n

t 
in

 n
u

rs
in

g
 h

o
m

e
s
. 

(2
) 

T
o

 u
n

d
e

rs
ta

n
d

 t
h

e
 i
m

p
a

c
t 

o
f 

a
 p

o
o

r 
s
it
ti
n

g
 

p
o

s
tu

re
 f

o
r 

re
s
id

e
n

ts
 i
n

 n
u

rs
in

g
 h

o
m

e
s
. 

(3
) 

T
o

 h
ig

h
lig

h
t 

th
e

 e
ff

e
c
t 

th
a

t 
s
it
ti
n

g
 p

o
s
tu

re
s
 c

a
n

 
h

a
v
e

 o
n

 t
h

e
 r

e
s
id

e
n

ts
’ 
c
a

re
 g

iv
e

r.
 

(4
) 

T
o

 i
d

e
n

ti
fy

 t
h

e
 c

o
n

tr
ib

u
ti
o

n
 o

f 
a

 s
e

a
ti
n

g
 

a
s
s
e

s
s
m

e
n

t 
a

n
d

 p
ro

v
is

io
n

 o
f 

th
e

 p
re

s
c
ri

b
e

d
 

s
e

a
ti
n

g
 e

q
u

ip
m

e
n

t 
in

 r
e

d
u

c
in

g
 p

re
s
s
u

re
 

u
lc

e
rs

. 
 A

 m
ix

e
d

 m
e

th
o

d
s
 d

e
s
ig

n
 w

a
s
 e

th
ic

a
lly

 a
p

p
ro

v
e

d
 a

n
d

 
e

m
p

lo
y
e

d
. 

 P
a

rt
ic

ip
a

n
ts

 w
e

re
 r

e
c
ru

it
e

d
 f

ro
m

 t
h

re
e

 
n

u
rs

in
g

 h
o

m
e

s
 a

n
d

 r
a

n
d

o
m

ly
 a

llo
c
a

te
d

 t
o

 o
n

e
 o

f 
tw

o
 

g
ro

u
p

s
. 

 T
h

e
 c

o
n

tr
o

l 
g

ro
u

p
 c

o
n

ti
n

u
e

d
 t

o
 u

s
e

 t
h

e
ir

 
e

x
is

ti
n

g
 s

e
a

ti
n

g
 w

h
ile

 t
h

e
 i
n

te
rv

e
n

ti
o

n
 g

ro
u

p
 w

a
s
 

p
ro

v
id

e
d

 w
it
h

 s
e

a
ti
n

g
 t

a
ilo

re
d

 t
o

 t
h

e
ir

 i
n

d
iv

id
u

a
l 
n

e
e

d
s
. 

 
T

h
e

 p
a

rt
ic

ip
a

n
ts

 w
e

re
 t

h
e

n
 o

b
s
e

rv
e

d
 f

o
r 

p
re

s
s
u

re
 c

a
re

 
a

m
o

n
g

s
t 

o
th

e
r 

v
a

ri
a

b
le

s
. 

R
e

s
u

lt
s

 

T
h

is
 r

e
s
e

a
rc

h
 s

tu
d

y
 c

le
a

rl
y
 d

e
m

o
n

s
tr

a
te

d
 t

h
a

t 
p

re
s
c
ri

b
e

d
 s

e
a

ti
n

g
 f

o
llo

w
in

g
 p

e
rs

o
n

a
lis

e
d

 a
s
s
e

s
s
m

e
n

t 
c
a

n
 c

o
n

tr
ib

u
te

 t
o

 a
 r

e
d

u
c
ti
o

n
 i
n

 p
re

s
s
u

re
 u

lc
e

r 
in

c
id

e
n

c
e

 a
n

d
 p

o
s
tu

ra
l 
c
o

rr
e

c
ti
o

n
, 

in
c
re

a
s
e

d
 s

a
tu

ra
te

d
 

o
x
y
g

e
n

 l
e

v
e

ls
, 

fu
n

c
ti
o

n
a

l 
a

b
ili

ty
 a

n
d

 s
o

c
ia

l 
in

te
ra

c
ti
o

n
. 

  
 S

e
v
e

n
 o

f 
th

e
 i
n

te
rv

e
n

ti
o

n
 p

a
rt

ic
ip

a
n

ts
 w

h
o

 h
a

d
 r

e
d

 s
k
in

 
a

re
a

s
 a

t 
th

e
 b

e
g

in
n

in
g

 o
f 

th
e

 t
ri

a
l 
n

o
 l
o

n
g

e
r 

p
re

s
e

n
te

d
 

w
it
h

 t
h

e
s
e

 a
t 

th
e

 e
n

d
 o

f 
th

e
 1

2
 w

e
e

k
 t

ri
a

l 
p

e
ri

o
d

. 
 O

n
e

 
p

a
rt

ic
ip

a
n

t 
in

 t
h

e
 c

o
n

tr
o

l 
g

ro
u

p
 d

e
v
e

lo
p

e
d

 a
 p

re
s
s
u

re
 

u
lc

e
r 

in
 t

h
e

ir
 e

x
is

ti
n

g
 s

e
a

ti
n

g
 w

h
ile

 o
n

e
 r

e
d

 s
k
in

 a
re

a
 

th
a

t 
p

re
s
e

n
te

d
 a

t 
th

e
 b

e
g

in
n

in
g

 o
f 

th
e

 1
2

 w
e

e
k
 t

ri
a

l 
n

o
 

lo
n

g
e

r 
p

re
s
e

n
te

d
 a

t 
th

e
 e

n
d

 o
f 

th
e

 1
2

 w
e

e
k
 t

ri
a

l 
p

e
ri

o
d

. 
S

e
v
e

n
te

e
n

 o
f 

th
e

 i
n

te
rv

e
n

ti
o

n
 g

ro
u

p
 p

a
rt

ic
ip

a
n

ts
 w

e
re

 
fo

u
n

d
 t

o
 h

a
v
e

 i
n

c
re

a
s
e

d
 s

a
tu

ra
te

d
 o

x
y
g

e
n

 l
e

v
e

ls
 o

v
e

r 
th

e
 1

2
 w

e
e

k
 t

ri
a

l.
  

O
n

e
 o

f 
th

e
 i
n

te
rv

e
n

ti
o

n
 g

ro
u

p
 

p
a

rt
ic

ip
a

n
ts

 m
a

in
ta

in
e

d
 t

h
e

ir
 i
n

it
ia

l 
re

s
u

lt
s
 a

n
d

 n
o

n
e

 o
f 

th
e

 i
n

te
rv

e
n

ti
o

n
 p

a
rt

ic
ip

a
n

ts
 w

e
re

 r
e

c
o

rd
e

d
 t

o
 h

a
v
e

 
d

e
c
re

a
s
e

d
 s

a
tu

ra
te

d
 o

x
y
g

e
n

 l
e

v
e

ls
. 

 N
in

e
 o

f 
th

e
 

c
o

n
tr

o
l 
p

a
rt

ic
ip

a
n

ts
 e

x
p

e
ri

e
n

c
e

d
 d

e
c
re

a
s
e

d
 o

x
y
g

e
n

 
s
a

tu
ra

ti
o

n
 l
e

v
e

ls
 w

h
ile

 c
o

n
ti
n

u
in

g
 t

o
 u

s
e

 t
h

e
ir

 e
x
is

ti
n

g
 

s
e

a
ti
n

g
 w

h
ic

h
 h

a
d

 n
o

t 
b

e
e

n
 i
n

d
iv

id
u

a
lly

 t
a

ilo
re

d
 t

o
 t

h
e

ir
 

n
e

e
d

s
. 

  
M

a
n

y
 o

f 
th

e
 c

a
re

g
iv

e
rs

 r
e

p
o

rt
e

d
 t

h
a

t 
th

e
 p

ro
v
is

io
n

 o
f 

a
 

s
u

it
a

b
le

 s
e

a
ti
n

g
 s

y
s
te

m
 m

a
d

e
 i
t 

m
u

c
h

 e
a

s
ie

r 
to

 f
e

e
d

 
th

e
 r

e
s
id

e
n

ts
 p

a
rt

ic
u

la
rl

y
 w

h
e

n
 u

s
in

g
 t

h
e

 t
ilt

 i
n

 s
p

a
c
e

 
fe

a
tu

re
 o

n
 t

h
e

 c
h

a
ir

s
, 

a
s
 w

e
ll 

a
s
 s

o
m

e
 r

e
p

o
rt

in
g

 t
h

a
t 

th
e

y
 n

o
ti
c
e

d
 a

n
 i
n

c
re

a
s
e

 i
n

 s
o

c
ia

l 
in

te
ra

c
ti
o

n
 w

h
e

n
 

u
s
in

g
 t

h
e

 c
h

a
ir

s
. 

 O
v
e

ra
ll,

 m
a

n
y
 o

f 
th

e
 c

a
re

g
iv

e
rs

 
re

p
o

rt
e

d
 t

h
e

 e
x
p

e
ri

e
n

c
e

 o
f 

h
a

v
in

g
 i
n

d
iv

id
u

a
lis

e
d

 
s
e

a
ti
n

g
 f

o
r 

th
e

ir
 p

a
ti
e

n
ts

 w
a

s
 a

 p
o

s
it
i v

e
 o

n
e

 b
o

th
 f

o
r 

th
e

 p
a

ti
e

n
ts

 a
n

d
 t

h
e

 c
a

re
g

iv
e

rs
. 

D
is

c
u

s
s

io
n

 

T
h

e
 p

ro
v
is

io
n

 o
f 

in
d

iv
id

u
a

lis
e

d
 s

e
a

ti
n

g
 i
s
 o

ft
e

n
 

re
q

u
ir

e
d

 a
s
 p

e
o

p
le

 a
g

e
. 

In
d

iv
id

u
a

lis
e

d
 s

e
a

ti
n

g
 m

e
a

n
s
 

id
e

n
ti
fy

in
g

 t
h

e
 p

e
rs

o
n

’s
 b

o
d

y
 c

o
n

to
u

rs
, 

jo
in

t 
ra

n
g

e
 o

f 
m

o
ti
o

n
, 

o
ri

e
n

ta
ti
o

n
 i
n

 s
p

a
c
e

, 
p

o
s
tu

ra
l 
s
k
ill

s
 a

n
d

 
p

ro
v
id

in
g

 a
 s

e
a

ti
n

g
 s

y
s
te

m
 t

h
a

t 
b

e
s
t 

p
o

s
it
io

n
s
 a

n
d

 
s
u

p
p

o
rt

s
 t

h
e

 p
e

rs
o

n
 f

o
r 

c
o

m
fo

rt
 a

n
d

 f
u

n
c
ti
o

n
. 

 T
h

is
 

re
s
e

a
rc

h
 h

ig
h

lig
h

ts
 t

h
e

 v
e

ry
 r

e
a

l 
v
a

lu
e

 i
n

 m
a

in
ta

in
in

g
 a

 
p

e
rs

o
n

 c
e

n
tr

e
 a

p
p

ro
a

c
h

 t
o

 s
e

a
ti
n

g
 p

ro
v
is

io
n

. 
 I

t 
c
le

a
rl

y
 

h
ig

h
lig

h
ts

 t
h

a
t 

th
e

 n
e

e
d

s
 o

f 
e

a
c
h

 p
a

ti
e

n
t 

a
re

 d
if
fe

re
n

t 
a

n
d

 r
e

q
u

ir
e

 i
n

d
iv

id
u

a
lis

e
d

 e
v
a

lu
a

ti
o

n
 t

o
 p

ro
v
id

e
 

a
p

p
ro

p
ri

a
te

 c
lin

ic
a

l 
g

u
id

a
n

c
e

 f
o

r 
th

e
 o

rd
e

ri
n

g
 

re
c
o

m
m

e
n

d
a

ti
o

n
s
 o

f 
a

n
 a

p
p

ro
p

ri
a

te
 s

ta
ti
c
 c

h
a

ir
 

(E
n

g
s
tr

o
m

, 
2

0
0

2
).

  
S

o
m

e
 o

f 
th

e
 k

e
y
 f

in
d

in
g

s
 i
n

d
ic

a
te

 
th

a
t 

th
e

 p
ro

v
is

io
n

 o
f 

a
n

 i
n

d
iv

id
u

a
lly

 a
s
s
e

s
s
e

d
 s

e
a

ti
n

g
 

s
y
s
te

m
 t

o
 a

n
 e

ld
e

r 
w

it
h

in
 a

 l
o

n
g

 t
e

rm
 c

a
re

 e
n

v
ir

o
n

m
e

n
t 

im
p

ro
v
e

s
 s

k
in

 i
n

te
g

ri
ty

, 
re

d
u

c
e

s
 t

h
e

 r
is

k
 a

n
d

 i
n

c
id

e
n

c
e

 
o

f 
p

re
s
s
u

re
 u

lc
e

rs
 a

n
d

 c
a

n
 i
m

p
ro

v
e

 q
u

a
lit

y
 o

f 
lif

e
 

fa
c
to

rs
 a

n
d

 e
a

s
e

 o
f 

c
o

m
p

le
ti
n

g
 A

D
L

’s
. 

 
. C

u
rr

e
n

t 
e

x
p

e
n

d
it
u

re
 b

y
 t

h
e

 N
H

S
 i
n

 t
h

e
 U

K
 o

n
 p

re
s
s
u

re
 

s
o

re
s
 i
s
 £

2
.1

b
n

 a
n

n
u

a
lly

 (
B

e
n

n
e

tt
, 

2
0

0
4

).
 T

h
is

 e
q

u
a

te
s
 

to
 a

p
p

ro
x
im

a
te

ly
 £

1
0

,5
0

0
 p

e
r 

s
o

re
. 

 T
h

e
 e

v
id

e
n

c
e

 
s
u

g
g

e
s
ts

 t
h

a
t 

c
o

rr
e

c
t 

s
e

a
ti
n

g
 p

ro
v
is

io
n

 i
s
 i
n

s
tr

u
m

e
n

ta
l 

in
 d

e
p

le
ti
n

g
 t

h
is

 c
o

s
t 

b
y
 p

re
v
e

n
ti
n

g
 s

o
re

s
 t

h
ro

u
g

h
 

in
v
e

s
tm

e
n

t 
in

 c
h

a
ir

s
 b

e
fo

re
 s

o
re

s
 d

e
v
e

lo
p

. 
 A

s
 t

h
e

 
a

v
e

ra
g

e
 r

e
ta

il 
p

ri
c
e

 o
f 

a
 c

h
a

ir
 i
s
 £

1
8

0
0

 a
c
ro

s
s
 a

ll 
s
e

a
ti
n

g
 c

o
m

p
a

n
ie

s
, 

th
e

re
 i
s
 a

n
 8

2
.9

%
 p

o
te

n
ti
a

l 
s
a

v
in

g
 

P
ro

c
e

e
d

in
g

s
 o

f 
th

e
 1

7
th

 A
n

n
u

a
l 
E

u
ro

p
e

a
n

 P
re

s
s
u

re
 U

lc
e

r 
M

e
e

ti
n

g
 

S
to

c
k
h

o
lm

, 
S

w
e

d
e

n
  

 
 

C
o

p
y

ri
g

h
t 

©
 2

0
1

4
 b

y
 E

P
U

A
P
 

 

A
 c

li
n

ic
a
l 

e
v
a
lu

a
ti

o
n

 o
f 

a
 s

p
e
c
if

ic
a
ll
y
 d

e
s
ig

n
e
d

 a
lt

e
rn

a
ti

n
g

 s
u

p
p

o
rt

 s
u

rf
a
c
e
 d

e
v
ic

e
 f

o
r 

a
c
h

ie
v
in

g
 t

h
e
 3

0
 d

e
g

re
e
 t

il
t 

in
 o

ld
e
r 

in
d

iv
id

u
a
ls

 a
t 

ri
s

k
 o

f 
p

re
s
s
u

re
 u

lc
e
r 

d
e
v
e
lo

p
m

e
n

t 

Z
e

n
a

 M
o

o
re

 1
* , 

U
rm

il
a

 V
ic

to
r 

2
 

1
*  R

o
y
a

l 
C

o
lle

g
e

 o
f 

S
u

rg
e

o
n

s
 i
n

 I
re

la
n

d
, 

z
m

o
o

re
@

rc
s
i.
ie

 
2
 H

e
a

lt
h

 S
e

rv
ic

e
 E

x
e

c
u

ti
v
e

, 
Ir

e
la

n
d

  

  

In
tr

o
d

u
c

ti
o

n
 

P
re

s
s
u

re
 

u
lc

e
rs

 
a

re
 

a
 

c
o

m
m

o
n

 
a

n
d

 
d

e
b

ili
ta

ti
n

g
 

c
o

n
c
e

rn
 

a
ri

s
in

g
 

d
u

e
 

to
 

u
n

re
lie

v
e

d
 

p
re

s
s
u

re
 

a
n

d
 

s
h

e
a

ri
n

g
 f

o
rc

e
s
. 

T
h

e
re

fo
re

, 
p

re
s
s
u

re
 u

lc
e

rs
 a

re
 l

a
rg

e
ly

 
s
e

e
n

 
in

 
th

o
s
e

 
w

it
h

 
a

c
ti
v
it
y
 

a
n

d
 

m
o

b
ili

ty
 

p
ro

b
le

m
s

1
. 

A
lt
h

o
u

g
h

 a
n

y
 o

n
e

 o
f 

a
n

y
 a

g
e

 c
o

u
ld

 d
e

v
e

lo
p

 a
 p

re
s
s
u

re
 

u
lc

e
r 

s
h

o
u

ld
 

th
e

ir
 

c
o

n
d

it
io

n
 

b
e

 
s
u

ff
ic

ie
n

tl
y
 

p
o

o
r,

 
p

re
s
s
u

re
 

u
lc

e
rs

 
a

re
 

m
o

re
 

c
o

m
m

o
n

 
in

 
th

e
 

o
ld

e
r 

p
o

p
u

la
ti
o

n
. 

In
d

e
e

d
, 

it
 i

s
 t

h
is

 p
o

p
u

la
ti
o

n
 t

h
a

t 
s
h

o
w

s
 t

h
e

 
g

re
a

te
s
t 

p
ro

p
e

n
s
it
y
 f

o
r 

m
o

b
ili

ty
 a

n
d

 a
c
ti
v
it
y
 p

ro
b

le
m

s
1
. 

F
o

r 
th

o
s
e

 w
h

o
 c

a
n

n
o

t 
re

p
o

s
it
io

n
 t

h
e

m
s
e

lv
e

s
, 

th
e

y
 w

ill
 

re
q

u
ir

e
 a

s
s
is

ta
n

c
e

 i
n

 o
rd

e
r 

to
 r

e
d

is
tr

ib
u

te
 p

re
s
s
u

re
 a

n
d

 
s
h

e
a

r2
. 

T
h

e
 

E
P

U
A

P
/N

P
U

A
P

 
g

u
id

e
lin

e
s
 

s
ta

te
 

th
a

t 
re

p
o

s
it
io

n
in

g
 

s
h

o
u

ld
 

b
e

 
u

n
d

e
rt

a
k
e

n
 

u
s
in

g
 

th
e

 
3

0
 

d
e

g
re

e
 

ti
lt

2
. 

H
o

w
e

v
e

r,
 

a
c
h

ie
v
in

g
 

p
la

n
n

e
d

 
g

o
a

ls
 

in
 

re
p

o
s
it
io

n
in

g
 

c
a

n
 

b
e

 
c
h

a
lle

n
g

in
g

 
in

 
a

 
c
lim

a
te

 
o

f 
re

d
u

c
e

d
 s

ta
ff

in
g

 c
o

m
b

in
e

d
 w

it
h

 i
n

c
re

a
s
e

d
 d

e
m

a
n

d
 d

u
e

 
to

 p
o

o
r 

n
u

rs
e

/p
a

ti
e

n
t 

ra
ti
o

s
1
. 

A
d

v
a

n
c
e

s
 i

n
 t

e
c
h

n
o

lo
g

y
 

h
a

v
e

 s
e

e
n

 a
 c

h
a

n
g

e
 i
n

 t
h

e
 t

y
p

e
 o

f 
e

q
u

ip
m

e
n

t 
a

v
a

ila
b

le
 

fo
r 

p
re

s
s
u

re
 u

lc
e

r 
p

re
v
e

n
ti
o

n
. 

O
n

e
 s

u
c
h

 a
d

v
a

n
c
e

m
e

n
t 

is
 a

 p
re

s
s
u

re
 r

e
d

is
tr

ib
u

ti
o

n
 a

lt
e

rn
a

ti
n

g
 s

u
p

p
o

rt
 s

u
rf

a
c
e

 
w

it
h

 
a

n
 
a

d
d

it
io

n
a

l 
m

o
d

a
lit

y
 
w

h
ic

h
 
m

o
v
e

s
 
th

e
 
p

a
ti
e

n
t 

in
to

 t
h

e
 3

0
 d

e
g

re
e

 t
ilt

 p
o

s
it
io

n
. 

T
h

is
 c

lin
ic

a
l 

e
v
a

lu
a

ti
o

n
 

a
im

e
d

 t
o

 d
e

te
rm

in
e

 p
a

ti
e

n
t 

a
n

d
 s

ta
ff

 a
c
c
e

p
ta

n
c
e

 o
f 

th
is

 
d

e
v
ic

e
 
s
p

e
c
if
ic

a
lly

 
a

m
o

n
g

 
o

ld
e

r 
in

d
iv

id
u

a
ls

 
a

t 
ri

s
k
 
o

f 
p

re
s
s
u

re
 u

lc
e

r 
d

e
v
e

lo
p

m
e

n
t.

  

 M
e

th
o

d
s

 
T

h
is

 c
lin

ic
a

l 
e

v
a

lu
a

ti
o

n
 t

o
o

k
 p

la
c
e

 i
n

 a
 H

e
a

lt
h

 S
e

rv
ic

e
 

E
x
e

c
u

ti
v
e

 
lo

n
g

 
s
ta

y
 
n

u
rs

in
g

 
h

o
m

e
 
s
e

tt
in

g
 
in

 
Ir

e
la

n
d

, 
fr

o
m

 
A

p
ri

l 
–

 
M

a
y
 

2
0

1
4

. 
A

p
p

ro
v
a

l 
to

 
u

n
d

e
rt

a
k
e

 
th

e
 

e
v
a

lu
a

ti
o

n
 

w
a

s
 

g
ra

n
te

d
 

b
y
 

th
e

 
h

o
s
p

it
a

l’s
 

c
lin

ic
a

l 
g

o
v
e

rn
a

n
c
e

 
te

a
m

. 
P

a
rt

ic
ip

a
n

ts
 
w

e
re

 
in

c
lu

d
e

d
 
if
 
th

e
y
 

w
e

re
 a

t 
ri

s
k
 o

f 
p

re
s
s
u

re
 u

lc
e

r 
d

e
v
e

lo
p

m
e

n
t,

 u
s
in

g
 t

h
e

 
a

c
ti
v
it
y
 a

n
d

 m
o

b
ili

ty
 c

o
m

p
o

n
e

n
ts

 o
f 

th
e

 B
ra

d
e

n
 s

c
a

le
; 

c
o

n
s
e

n
te

d
 

to
 

b
e

 
n

u
rs

e
d

 
o

n
 

th
e

 
p

o
s
it
io

n
in

g
 

s
u

p
p

o
rt

 
s
u

rf
a

c
e

 
a

n
d

 
h

a
d

 
n

o
 

m
e

d
ic

a
l 

c
o

n
d

it
io

n
 

th
a

t 
w

o
u

ld
 

p
re

c
lu

d
e

 t
h

e
 u

s
e

 o
f 

th
e

 3
0

 d
e

g
re

e
 t

ilt
. 

T
h

e
 p

a
ti
e

n
t 

w
a

s
 

n
u

rs
e

d
 o

n
 t

h
e

 d
e

v
ic

e
 a

n
d

 r
e

p
o

s
it
io

n
e

d
 e

v
e

ry
 3

 h
o

u
rs

; 
fo

llo
w

 
u

p
 

w
a

s
 

fo
r 

a
 

p
e

ri
o

d
 

o
f 

2
 

w
e

e
k
s
. 

D
a

ily
 

s
k
in

 
a

s
s
e

s
s
m

e
n

ts
 
w

e
re

 
u

n
d

e
rt

a
k
e

n
 
b

y
 
th

e
 
ti
s
s
u

e
 
v
ia

b
ili

ty
 

n
u

rs
e

. 
T

h
e

 p
ri

m
a

ry
 o

u
tc

o
m

e
 o

f 
in

te
re

s
t 

w
a

s
 t

h
e

 a
b

ili
ty

 
o

f 
th

e
 d

e
v
ic

e
 t

o
 m

a
in

ta
in

 t
h

e
 i

n
d

iv
id

u
a

l 
in

 a
 3

0
 d

e
g

re
e

 
ti
lt
. 

T
h

e
 s

e
c
o

n
d

a
ry

 o
u

tc
o

m
e

s
 o

f 
in

te
re

s
t 

w
e

re
: 

p
a

ti
e

n
t 

c
o

m
fo

rt
, 

p
a

ti
e

n
t 

a
c
c
e

p
ta

b
ili

ty
, 

s
ta

ff
 

a
c
c
e

p
ta

b
ili

ty
 

a
n

d
 

p
re

s
s
u

re
 u

lc
e

r 
d

e
v
e

lo
p

m
e

n
t 

 R
e

s
u

lt
s

  
T

w
e

n
ty

 p
a

ti
e

n
ts

 p
a

rt
ic

ip
a

te
d

 i
n

 t
h

e
 e

v
a

lu
a

ti
o

n
, 

1
1

 m
e

n
 

a
n

d
 
9

 
w

o
m

e
n

 
w

it
h

 
a

 
m

e
a

n
 
a

g
e

 
8

5
.3

 
y
e

a
rs

 
(S

D
 
9

.9
 

y
e

a
rs

).
 

O
f 

th
e

 
p

a
rt

ic
ip

a
n

ts
, 

5
0

%
 

w
e

re
 

c
o

m
p

le
te

ly
 

im
m

o
b

ile
, 

w
h

ils
t 

5
0

%
 

h
a

d
 

v
e

ry
 

lim
it
e

d
 

a
c
ti
v
it
y
; 

fu
rt

h
e

rm
o

re
, 

3
0

%
 
w

e
re

 
b

e
d

fa
s
t,

 
w

h
e

re
a

s
, 

7
0

%
 
w

e
re

 
c
h

a
ir

fa
s
t.

 
S

c
o

re
s
 

fo
r 

a
ll 

o
u

tc
o

m
e

s
 

w
e

re
 

re
c
o

rd
e

d
 

b
e

tw
e

e
n

 
1

-1
0

, 
w

it
h

 
1

 
b

e
in

g
 
th

e
 
w

o
rs

t 
s
c
o

re
 
a

n
d

 
1

0
 

b
e

in
g

 t
h

e
 b

e
s
t.

 T
h

e
 f

o
llo

w
in

g
 a

re
 t

h
e

 r
e

s
u

lt
s
: 

1
. 

A
b

ili
ty

 o
f 

th
e

 d
e

v
ic

e
 t

o
 m

a
in

ta
in

 t
h

e
 i

n
d

iv
id

u
a

l 
in

 a
 

3
0

 d
e

g
re

e
 t

ilt
: 

M
e

a
n

 8
.5

 (
m

o
d

e
 9

; 
S

D
 1

.5
; 

m
in

 5
, 

m
a

x
 1

0
) 

2
. 

P
a

ti
e

n
t 

c
o

m
fo

rt
: 

M
e

a
n

 8
.1

0
 (

m
o

d
e

 9
, 

S
D

 1
.4

; 
m

in
 

5
, 

m
a

x
 1

0
) 

3
. 

P
a

ti
e

n
t 

a
c
c
e

p
ta

b
ili

ty
: 

M
e

a
n

 
8

.5
6

 
(m

o
d

e
 

1
0

. 
S

D
 

1
.4

; 
m

in
 5

, 
m

a
x
 1

0
) 

4
. 

S
ta

ff
 
a

c
c
e

p
ta

b
ili

ty
: 

M
e

a
n

 
8

.1
5

 
(m

o
d

e
 
8

. 
S

D
 
1

.3
; 

m
in

 5
, 

m
a

x
 1

0
) 

 
O

th
e

r 
c
o

m
m

e
n

ts
 

re
c
e

iv
e

d
 

in
c
lu

d
e

d
, 

tw
o

 
p

a
ti
e

n
ts

 
p

re
fe

rr
e

d
 t

h
e

ir
 o

ri
g

in
a

l 
b

e
d

, 
a

n
d

, 
in

 t
h

re
e

 p
a

ti
e

n
ts

 w
it
h

 
c
o

n
tr

a
c
tu

re
s
, 

it
 w

a
s
 d

if
fi
c
u

lt
 t

o
 c

e
n

tr
e

 t
h

e
m

 i
n

 t
h

e
 b

e
d

. 
O

v
e

r 
th

e
 

e
v
a

lu
a

ti
o

n
 

p
e

ri
o

d
 

n
o

 
p

a
ti
e

n
t 

d
e

v
e

lo
p

e
d

 
a

 
p

re
s
s
u

re
 u

lc
e

r 
o

f 
g

ra
d

e
 2

-4
. 

 
 D

is
c

u
s

s
io

n
 

O
v
e

ra
ll,

 t
h

e
 d

e
v
ic

e
 m

a
in

ta
in

e
d

 t
h

e
 i

n
d

iv
id

u
a

l 
in

 t
h

e
 3

0
 

d
e

g
re

e
 
ti
lt
. 

F
u

rt
h

e
rm

o
re

, 
th

e
 
d

e
v
ic

e
 
w

a
s
 
c
o

m
fo

rt
a

b
le

 
fo

r 
th

e
 i

n
d

iv
id

u
a

l 
a

n
d

 w
a

s
 a

c
c
e

p
ta

b
le

 t
o

 b
o

th
 p

a
ti
e

n
ts

 
a

n
d

 
s
ta

ff
. 

B
e

a
ri

n
g

 
in

 
m

in
d

 
th

e
 

im
p

o
rt

a
n

c
e

 
o

f 
re

p
o

s
it
io

n
in

g
 u

s
in

g
 t

h
e

 3
0

 d
e

g
re

e
 t

ilt
 a

s
 a

 c
o

m
p

o
n

e
n

t 
o

f 
p

re
s
s
u

re
 u

lc
e

r 
p

re
v
e

n
ti
o

n
, 

th
is

 d
e

v
ic

e
 h

a
s
 p

o
te

n
ti
a

l 
to

 c
o

n
tr

ib
u

te
 t

o
 a

c
h

ie
v
in

g
 g

o
a

ls
 o

f 
c
a

re
. 

H
o

w
e

v
e

r,
 f

o
r 

th
o

s
e

 
w

it
h

 
c
o

n
tr

a
c
tu

re
s
 

th
e

 
m

a
tt

re
s
s
 

m
a

y
 

n
o

t 
b

e
 

s
u

it
a

b
le

 d
u

e
 t

o
 d

if
fi
c
u

lt
ie

s
 i

n
 c

e
n

te
ri

n
g

 t
h

e
 i

n
d

iv
id

u
a

l 
in

 
th

e
 b

e
d

. 
 

C
li

n
ic

a
l 

re
le

v
a

n
c

e
  

T
h

is
 d

e
v
ic

e
 p

o
s
it
io

n
e

d
 i

n
d

iv
id

u
a

ls
 a

t 
ri

s
k
 o

f 
p

re
s
s
u

re
 

u
lc

e
r 

d
e

v
e

lo
p

m
e

n
t 

in
to

 t
h

e
 3

0
 d

e
g

re
e

 t
ilt

 i
n

 a
 s

a
fe

 a
n

d
 

a
c
c
e

p
ta

b
le

 
m

a
n

n
e

r.
 

T
h

e
 

in
d

ic
a

ti
o

n
 

fo
r 

u
s
e

 
o

f 
th

e
 

m
a

tt
re

s
s
 i
s
 s

p
e

c
if
ic

a
lly

 f
o

r 
th

o
s
e

 w
h

o
 a

re
 i
m

m
o

b
ile

 a
n

d
 

th
u

s
 c

a
n

n
o

t 
re

p
o

s
it
io

n
 t

h
e

m
s
e

lv
e

s
 i
n

d
e

p
e

n
d

e
n

tl
y
. 
 

A
c

k
n

o
w

le
d

g
e

m
e

n
ts

 

T
h

e
 a

u
th

o
rs

 a
c
k
n

o
w

le
d

g
e

 t
h

e
 c

o
n

tr
ib

u
ti
o

n
 o

f 
th

e
 s

ta
ff

 
a

n
d

 p
a

ti
e

n
ts

 t
o

 t
h

is
 c

lin
ic

a
l 
e

v
a

lu
a

ti
o

n
. 

 C
o

n
fl

ic
t 

o
f 

In
te

re
s

t 
T

h
e

 r
e

p
o

s
it
io

n
in

g
 d

e
v
ic

e
s
 w

e
re

 s
u

p
p

lie
d

 b
y
 M

e
d

it
e

c
 

M
e

d
ic

a
l,
 I

re
la

n
d

. 

R
e

fe
re

n
c

e
s

 
1
. 

M
O

O
R

E
, 
Z

.,
 C

O
W

M
A

N
, 

S
. 

&
 C

O
N

R
O

Y
, 
R

. 
M

. 
2
0
1
1
. 

A
 r

a
n
d
o
m

is
e
d
 c

o
n
tr

o
lle

d
 

c
lin

ic
a
l 
tr

ia
l 
o
f 

re
p
o
s
it
io

n
in

g
, 

u
s
in

g
 t

h
e
 3

0
° 

ti
lt
, 

fo
r 

th
e
 p

re
v
e
n
ti
o
n
 o

f 
p
re

s
s
u
re

 u
lc

e
rs

. 
J
 

C
lin

 N
u
rs

, 
2
0
, 
2
6
3
3
-4

4
. 

2
. 

E
U

R
O

P
E

A
N

 P
R

E
S

S
U

R
E

 U
L
C

E
R

 A
D

V
IS

O
R

Y
 P

A
N

E
L
 &

 N
A

T
IO

N
A

L
 P

R
E

S
S

U
R

E
 

U
L
C

E
R

 A
D

V
IS

O
R

Y
 P

A
N

E
L
 2

0
0
9
. 

P
re

v
e
n
ti
o
n
 a

n
d
 t

re
a
tm

e
n
t 

o
f 

p
re

s
s
u
re

 u
lc

e
rs

: 
q
u
ic

k
 r

e
fe

re
n
c
e
 g

u
id

e
. 
W

a
s
h
in

g
to

n
 D

C
: 

N
a
ti
o
n
a
l 
P

re
s
s
u
re

 U
lc

e
r 

A
d
v
is

o
ry

 P
a
n
e
l.
 

7
8

Publikace EPUAP_Sestava 2  13.8.14  16:51  Stránka 22



23

P
ro

c
e

e
d

in
g

s
 o

f 
th

e
 1

7
th

 A
n

n
u

a
l 
E

u
ro

p
e

a
n

 P
re

s
s
u

re
 U

lc
e

r 
M

e
e

ti
n

g
 

S
to

c
k
h

o
lm

, 
S

w
e

d
e

n
  

 
 

C
o

p
y

ri
g

h
t 

©
 2

0
1

4
 b

y
 E

P
U

A
P
 

 

C
a
n

 a
 m

u
lt

i-
fa

c
e
te

d
 i

n
te

rv
e
n

ti
o

n
 a

ff
e
c
t 

p
re

s
s
u

re
 u

lc
e
r 

p
re

v
e
n

ti
o

n
?

 

E
v
a

 S
v
in

g
 1

,2
* , 

M
a

ri
e

a
n

n
 H

ö
g

m
a

n
 1

, 
A

n
n

a
-G

re
ta

 M
a

m
h

id
ir

 3
 L

e
n

a
 G

u
n

n
in

g
b

e
rg

2
  

1
*
 C

en
tr

e 
fo

r 
R

es
ea

rc
h

 &
 D

ev
el

o
p

m
en

t,
 U

p
p

sa
la

 U
n

iv
er

si
ty

/C
o

u
n

ty
 C

o
u

n
ci

l 
o

f 
G

äv
le

b
o

rg
, 

S
w

ed
en

,2
 D

ep
ar

tm
en

t 
o

f 
P

u
b

li
c 

H
ea

lt
h

 

an
d

 C
ar

in
g

 S
ci

en
ce

s,
 C

ar
in

g
 S

ci
en

ce
s,

 U
p

p
sa

la
 U

n
iv

er
si

ty
, 

S
w

ed
en

 e
v

a.
sv

in
g

@
lg

.s
e,

  
3
 F

ac
u

lt
y

 o
f 

H
ea

lt
h

 a
n

d
 O

cc
u

p
at

io
n

al
 S

tu
d

ie
s,

 D
ep

ar
tm

en
t 

o
f 

H
ea

lt
h

 a
n

d
 C

ar
in

g
 S

ci
en

ce
s,

 U
n

iv
er

si
ty

 o
f 

G
äv

le
, 

S
w

ed
en

  

  

In
tr

o
d

u
c

ti
o

n
 

P
re

s
s
u

re
 u

lc
e

rs
 c

a
u

s
e

 s
u

b
s
ta

n
ti
a

l 
h

e
a

lt
h

 b
u

rd
e

n
s
 f

o
r 

p
a

ti
e

n
ts

 [
1

] 
a

n
d

 h
a

s
 s

h
o

w
n

 t
o

 b
e

 c
o

m
m

o
n

 i
n

 h
o

s
p

it
a

l 
s
e

tt
in

g
s
 
[2

].
 
E

v
e

n
 
th

o
u

g
h

 
e

v
id

e
n

c
e

-b
a

s
e

d
 
g

u
id

e
lin

e
s
 

a
re

 a
v
a

ila
b

le
 p

re
s
s
u

re
 u

lc
e

r 
p

re
v
e

n
ti
o

n
 i

s
 l

a
c
k
in

g
 [

3
].

 
T

h
u

s
 
fa

r,
 
th

e
re

 
is

 
in

s
u

ff
ic

ie
n

t 
k
n

o
w

le
d

g
e

 
c
o

n
c
e

rn
in

g
 

h
o

w
 
to

 
s
u

c
c
e

s
s
fu

lly
 
im

p
le

m
e

n
t 

e
v
id

e
n

c
e

-b
a

s
e

d
 
c
a

re
 

[4
].

 T
h

e
 a

im
 o

f 
th

e
 s

tu
d

y
 w

a
s
 t

o
 e

v
a

lu
a

te
 w

h
e

th
e

r 
a

 
m

u
lt
i-

fa
c
e

te
d

, 
u

n
it
-t

a
ilo

re
d

 i
n

te
rv

e
n

ti
o

n
 u

s
in

g
 e

v
id

e
n

c
e

-
b

a
s
e

d
 

p
re

s
s
u

re
 

u
lc

e
r 

p
re

v
e

n
ti
o

n
 

a
ff

e
c
ts

 
th

e
 

p
e

rf
o

rm
a

n
c
e

 o
f 

p
re

s
s
u

re
 u

lc
e

r 
p

re
v
e

n
ti
o

n
. 

  
  

M
e

th
o

d
s

 

A
 q

u
a

s
i-

e
x
p

e
ri

m
e

n
ta

l,
 p

re
- 

a
n

d
 p

o
s
t-

te
s
t 

d
e

s
ig

n
 (

F
ig

. 
1

] 
w

a
s
 u

s
e

d
 a

t 
fi
v
e

 h
o

s
p

it
a

l 
u

n
it
. 

T
h

e
 i

n
te

rv
e

n
ti
o

n
 w

a
s
 

b
a

s
e

d
 

o
n

 
th

e
 

P
A

R
IH

S
 

fr
a

m
e

w
o

rk
 

[5
];

 
a

) 
a

 
m

u
lt
i-

p
ro

fe
s
s
io

n
a

l 
te

a
m

 
s
u

p
p

o
rt

e
d

 
th

e
 

u
n

it
s
, 

b
) 

o
n

e
-d

a
y
 

tr
a

in
in

g
 

to
 

th
e

 
n

u
rs

e
s
, 

c
) 

re
p

e
a

te
d

 
q

u
a

lit
y
 

m
e

a
s
u

re
m

e
n

ts
 w

e
re

 c
o

n
d

u
c
te

d
 b

y
 a

 c
o

n
ta

c
t 

n
u

rs
e

 a
t 

th
e

 u
n

it
 a

n
d

 t
h

e
 t

e
a

m
 n

u
rs

e
, 

d
) 

fe
e

d
-b

a
c
k
 o

f 
re

s
u

lt
s
 t

h
e

 
s
a

m
e

 d
a

y
 t

o
 f

ir
s
t-

lin
e

 m
a

n
a

g
e

rs
. 

 
In

 
th

e
 
p

re
- 

a
n

d
 
p

o
s
t-

te
s
t 

e
v
a

lu
a

ti
o

n
, 

a
n

 
e

s
ta

b
lis

h
e

d
 

m
e

th
o

d
o

lo
g

y
 [

2
] 

w
a

s
 u

s
e

d
. 

 

 1
 

P
re

 
In

te
rv

e
n

ti
o

n
 

P
o

s
t 

 
 

 
 

2
 

 
P

re
 

In
te

rv
e

n
ti
o

n
 

P
o

s
t 

 
 

 

3
 

 
 

P
re

 
In

te
rv

e
n

ti
o

n
 

P
o

s
t 

 
 

4
 

 
 

 
P

re
 

In
te

rv
e

n
ti
o

n
 

P
o

s
t 

 

5
 

 
 

 
 

P
re

 
In

te
rv

e
n

ti
o

n
 

P
o

s
t 

J
a

n
2

0
1

2
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
J
u

n
e

 2
0

1
3

 

F
ig

. 
1

: 
D

e
s
ig

n
 a

n
d

 i
n

c
lu

s
io

n
 o

f 
th

e
 u

n
it
s
. 

R
e

s
u

lt
s

  

In
 t

o
ta

l 
5

0
6

 p
a

ti
e

n
ts

 p
a

rt
ic

ip
a

te
d

, 
o

u
t 

o
f 

w
h

ic
h

 1
0

5
 

w
e

re
 a

t-
ri

s
k
 p

a
ti
e

n
ts

 (
2

1
 %

).
 T

h
e

re
 w

e
re

 n
o

 
d

if
fe

re
n

c
e

s
 b

e
tw

e
e

n
 t

h
e

 p
re

- 
a

n
d

 p
o

s
t-

te
s
t 

g
ro

u
p

s
 

re
g

a
rd

in
g

 g
e

n
d

e
r,

 a
g

e
, 

d
a

y
s
 a

t 
th

e
 h

o
s
p

it
a

l 
a

n
d

 d
a

y
s
 

a
t 

th
e

 u
n

it
. 

 A
lm

o
s
t 

1
0

0
 %

 o
f 

th
e

 p
a

ti
e

n
ts

 h
a

d
 

p
re

s
s
u

re
-r

e
d

u
c
in

g
 m

a
tt

re
s
s
e

s
. 

T
a

b
le

 1
 p

re
s
e

n
ts

 
p

re
v
e

n
ti
o

n
 a

c
ti
v
it
ie

s
 f

o
r 

p
a

ti
e

n
ts

 a
t 

ri
s
k
. 

 
 

T
a

b
le

 1
: 

P
re

s
s
u

re
 u

lc
e

r 
p

re
v
e

n
ti
o

n
 f

o
r 

p
a

ti
e

n
t 

a
t 

ri
s
k
 

 
P

re
-t

e
s

t 
(n

=
5

3
) 

P
o

s
t-

te
s

t 
(n

=
5

2
) 

p
-v

a
lu

e
 

P
re

v
e

n
ti

o
n

 a
c

ti
v

it
ie

s
 

n
 (

%
) 

n
 (

%
) 

 

P
a

ti
e

n
t 

w
it
h

 p
re

v
e

n
ti
o

n
 

1
5

 (
2

9
) 

2
7

 (
4

1
) 

0
.0

2
7

 

N
u

m
b

e
r 

o
f 

p
re

v
e

n
ti
o

n
  

  
 1

 
3

5
 (

6
9

) 
2

4
 (

4
6

) 
p

e
r 

p
a

ti
e

n
t 

  
  

  
  

  
  

  
  

  
  

  
2

 
1

1
 (

2
2

) 
1

4
 (

2
7

) 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

3
 

3
 (

5
.9

) 
9

 (
1

7
) 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

4
 

1
 (

2
.0

) 
1

 (
1

.9
) 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

5
 

0
 

3
 (

5
.8

) 

0
.0

1
1

 

D
is

c
u

s
s

io
n

s
 

T
h

e
 f

in
d

in
g

s
 s

h
o

w
e

d
 t

h
a

t 
th

e
 m

u
lt
i-

fa
c
e

te
d

 u
n

it
-t

a
ilo

re
d

 
in

te
rv

e
n

ti
o

n
 

h
a

d
 

a
n

 
e

ff
e

c
t 

o
n

 
p

re
s
s
u

re
 

u
lc

e
r 

p
re

v
e

n
ti
o

n
. 

R
e

p
e

a
te

d
 
q

u
a

lit
y
 
m

e
a

s
u

re
m

e
n

ts
 
to

g
e

th
e

r 
w

it
h

 r
a

p
id

 f
e

e
d

-b
a

c
k
 o

f 
re

s
u

lt
s
 t

o
 t

h
e

 c
o

n
ta

c
t 

n
u

rs
e

 a
n

d
 

fi
rs

t-
lin

e
 

m
a

n
a

g
e

rs
, 

w
e

re
 

s
e

e
n

 
a

s
 

e
s
s
e

n
ti
a

l 
in

 
th

e
 

in
te

rv
e

n
ti
o

n
. 

T
h

e
 

re
s
u

lt
s
 

fr
o

m
 

th
e

 
q

u
a

lit
y
 

m
e

a
s
u

re
m

e
n

ts
 
c
o

u
ld

 
b

e
 
d

is
c
u

s
s
e

d
 
in

 
re

la
ti
o

n
 
to

 
th

e
 

p
a

ti
e

n
ts

 w
h

o
m

 t
h

e
y
 k

n
e

w
. 

F
e

e
d

-b
a

c
k
 o

f 
re

s
u

lt
s
 i

s
 a

ls
o

 
o

n
e

 f
a

c
to

r 
o

f 
im

p
o

rt
a

n
c
e

 f
o

r 
s
u

c
c
e

s
s
fu

l 
im

p
le

m
e

n
ta

ti
o

n
 

[5
].

 T
h

e
 P

A
R

IH
S

 f
ra

m
e

w
o

rk
 w

a
s
 u

s
e

fu
l 

in
 i

d
e

n
ti
fy

in
g

 
a

re
a

s
 

o
f 

im
p

o
rt

a
n

c
e

 
fo

r 
im

p
le

m
e

n
ta

ti
o

n
 

a
n

d
 

w
h

e
n

 
p

la
n

n
in

g
 a

n
d

 e
v
a

lu
a

ti
n

g
 t

h
e

 i
n

te
rv

e
n

ti
o

n
. 

H
o

w
e

v
e

r,
 t

h
e

 
s
tu

d
y
 

a
ls

o
 

s
h

o
w

e
d

 
th

a
t 

q
u

a
lit

y
 

im
p

ro
v
e

m
e

n
t 

s
ti
ll 

is
 

n
e

e
d

e
d

. 
 

C
li

n
ic

a
l 

re
le

v
a

n
c

e
  

H
a

v
in

g
 

a
n

 
e

v
a

lu
a

ti
o

n
 

p
la

n
 

a
n

d
 

p
ro

v
id

in
g

 
ra

p
id

 
a

n
d

 
c
o

n
ti
n

u
o

u
s
 
fe

e
d

b
a

c
k
 
o

f 
re

s
u

lt
s
 
o

f 
n

u
rs

in
g

 
c
a

re
 
m

a
y
 

in
c
re

a
s
e

 p
o

s
s
ib

ili
ti
e

s
 f

o
r 

s
u

c
c
e

s
s
fu

l 
im

p
le

m
e

n
ta

ti
o

n
 o

f 
e

v
id

e
n

c
e

-b
a

s
e

d
 c

a
re

. 
W

h
e

n
 a

 f
a

c
ili

ta
to

r 
is

 u
s
e

d
, 

it
 i

s
 

im
p

o
rt

a
n

t 
to

 s
p

e
c
if
y
 t

h
is

 r
o

le
. 

A
c

k
n

o
w

le
d

g
e

m
e

n
ts

 

W
e

 a
p

p
re

c
ia

te
 t

h
e

 h
e

lp
 o

f 
fi
n

a
n

c
ia

l 
s
u

p
p

o
rt

 f
ro

m
 t

h
e

 
C

e
n

tr
e

 f
o

r 
R

e
s
e

a
rc

h
 &

 D
e

v
e

lo
p

m
e

n
t,

 U
p

p
s
a

la
 

U
n

iv
e

rs
it
y
/C

o
u

n
ty

 C
o

u
n

c
il 

o
f 

G
ä

v
le

b
o

rg
 a

n
d

 U
p

p
s
a

la
-

Ö
re

b
ro

 R
e

g
io

n
a

l 
R

e
s
e

a
rc

h
 C

o
u

n
c
il 

in
 S

w
e

d
e

n
. 

 C
o

n
fl

ic
t 

o
f 

In
te

re
s

t 
 

N
o

n
e

 

R
e

fe
re

n
c

e
s

 

[1
] 

H
o

p
k
in

s
 A

. 
e

t 
a

l.
, 

P
a

ti
e

n
t 

s
to

ri
e

s
 o

f 
liv

in
g

 w
it
h

 a
 p

re
s
s
u

re
 

u
lc

e
r 

. 
J
 A

d
v
 N

u
rs

. 
5

6
(4

):
3

4
5

-5
3

, 
2

0
0

6
. 

[2
] 

V
a

n
d

e
rw

e
e

 
K

. 
e

t 
a

l.
, 

P
re

s
s
u

re
 

u
lc

e
r 

p
re

v
a

le
n

c
e

 
in

 
E

u
ro

p
e

: 
a

 p
ilo

t 
s
tu

d
y

J
 A

d
v
 N

u
rs

. 
1

3
(2

):
2

2
7

-3
5

, 
2

0
0

7
. 

 
[3

]
B

a
a

th
 
C

 
e

t 
a

l.
, 

P
re

s
s
u

re
-r

e
d

u
c
in

g
 
in

te
rv

e
n

ti
o

n
s
 
a

m
o

n
g

 
p

e
rs

o
n

s
 

w
it
h

 
p

re
s
s
u

re
 

u
lc

e
rs

: 
re

s
u

lt
s
 

fr
o

m
 

th
e

 
fi
rs

t 
th

re
e

 
n

a
ti
o

n
a

l 
p

re
s
s
u

re
 u

lc
e

r 
p

re
v
a

le
n

c
e

 s
u

rv
e

y
s
 i
n

 S
w

e
d

e
n

 J
 E

v
a

l 
C

lin
 P

ra
c
t.

 2
0

(1
):

5
8

-6
5

, 
2

0
1

4
. 

[4
] 

F
lo

d
g

re
n

 e
t 

a
l.
, 

C
o

c
h

ra
n

e
 D

a
ta

b
a

s
e

, 
1

5
, 

C
D

0
0

2
2

1
2

. 

[5
] 

K
it
s
o

n
 e

t 
a

l.
, 

E
v
a

lu
a

ti
n

g
 t

h
e

 s
u

c
c
e

s
s
fu

l 
im

p
le

m
e

n
ta

ti
o

n
 o

f 
e

v
id

e
n

c
e

 
in

to
 

p
ra

c
ti
c
e

 
u

s
in

g
 

th
e

 
P

A
R

iH
S

 
fr

a
m

e
w

o
rk

: 
th

e
o

re
ti
c
a

l 
a

n
d

 
p

ra
c
ti
c
a

l 
c
h

a
lle

n
g

e
s
. 

Im
p

le
m

e
n

t 
S

c
i.
 

3
, 

1
, 

2
0

0
8

  
 

P
ro

c
e

e
d

in
g

s
 o

f 
th

e
 1

7
th

 A
n

n
u

a
l 
E

u
ro

p
e

a
n

 P
re

s
s
u

re
 U

lc
e

r 
M

e
e

ti
n

g
 

S
to

c
k
h

o
lm

, 
S

w
e

d
e

n
  

 
 

C
o

p
y

ri
g

h
t 

©
 2

0
1

4
 b

y
 E

P
U

A
P
 

 

C
li
n

ic
a
l 

U
n

it
 M

ic
ro

s
y
s
te

m
 P

re
s
s
u

re
 U

lc
e
r 

P
re

d
ic

ti
o

n
 a

n
d

 P
re

v
e
n

ti
o

n
 

N
a

n
c

y
 E

. 
D

o
n

a
ld

s
o

n
 R

N
, 

P
h

D
, 

F
A

A
N

 1
* , 

C
a

ro
ly

n
 A

y
d

in
 P

h
D

 2
, 

N
a

n
c

y
 A

. 
S

to
tt

s
, 

R
N

, 
E

d
D

, 
F

A
A

N
3
  

M
o

s
h

e
 F

ri
d

m
a

n
 P

h
D

4
, 

 D
ia

n
e

 S
to

re
r 

B
ro

w
n

, 
P

h
D

, 
R

N
, 

F
N

A
H

Q
, 

F
A

A
N

5
 

 1
*C

o
lla

b
o

ra
ti
v
e

 A
lli

a
n

c
e

 f
o

r 
N

u
rs

in
g

 O
u

tc
o

m
e

s
, 

U
S

A
 (

N
a

n
c
y
.D

o
n

a
ld

s
o

n
@

c
a

ln
o

c
.o

rg
),

 2
C

e
d

a
rs

-S
in

a
i 
M

e
d

ic
a

l 
C

e
n

te
r 

a
n

d
 B

u
rn

s
 &

 A
lle

n
 R

e
s
e

a
rc

h
 I

n
s
ti
tu

te
, 

U
S

A
, 

3
 

U
n

iv
e

rs
it
y
 o

f 
C

a
lif

o
rn

ia
 S

a
n

 F
ra

n
c
is

c
o

, 
U

S
A

,4
 A

M
F

 C
o

n
s
u

lt
in

g
, 

In
c
, 

U
S

A
, 

5
 K

a
is

e
r 

P
e

rm
a

n
e

n
te

 N
o

rt
h

e
rn

 C
a

lif
o

rn
ia

, 
U

S
A

 

In
tr

o
d

u
c

ti
o

n
 

In
 
a

n
 
e

ff
o

rt
 
to

 
u

n
d

e
rs

ta
n

d
 
h

o
w

 
c
h

a
ra

c
te

ri
s
ti
c
s
 
o

f 
th

e
 

c
lin

ic
a

l 
m

ic
ro

s
y
s
te

m
 i
m

p
a

c
t 

h
o

s
p

it
a

l 
a

c
q

u
ir

e
d

 p
re

s
s
u

re
 

u
lc

e
r 

(H
A

P
U

) 
p

re
v
e

n
ti
o

n
, 

th
is

 
s
tu

d
y
 

m
o

d
e

le
d

 
th

e
 

p
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c
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c
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c
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c
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 c
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 d
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 b
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 m
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 d
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c
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c
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e
g

is
tr

y
 [

1
] 

U
s
in

g
 u

n
it
-l

e
v
e

l 
d

a
ta

, 
H

A
P

U
s
 w
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 m
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c
e

 o
f 

H
A

P
U

s
) 

w
it
h

 s
ig

n
if
ic

a
n

t 
c
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h
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c
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p

e
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c
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 C
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R
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p
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b

y
 

a
 

c
o

m
b

in
a

ti
o

n
 

o
f 

u
n

it
/p

a
ti
e

n
t 

c
h

a
ra

c
te

ri
s
ti
c
s
 
(s

h
o

rt
e

r 
le

n
g

th
 
o

f 
s
ta

y
, 

fe
w

e
r 

p
a

ti
e

n
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c
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p
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n
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H

A
P

U
. 
 

A
c

k
n

o
w

le
d

g
e

m
e

n
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b
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n
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it
ia

ti
v
e

 
a

n
d

 
th

e
 

R
o

b
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R
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it
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c
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N
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ra
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c
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c
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R
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c
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n
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ABSTRACTS OF ORAL PRESENTATIONS
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c
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p
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c
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p
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h
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e
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n
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c
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p
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n
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n
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 d
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 c
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 p
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 b
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 c
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n
d

 
p

re
v
e

n
ti
o

n
 

a
c
ro

s
s
 

th
e

 
2

 
c
lin

ic
a

l 
s
e

tt
in

g
s
. 

P
re

v
a

le
n

c
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v
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b
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c
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c
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c
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c
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c
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c
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p
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p
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c
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c
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c
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c
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 m
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c
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c
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 p
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h
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 d
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c
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 c
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b
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p
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e
 k

e
y
s
 w

o
rd

s
, 

c
la

s
s
if
ie

d
 

b
y
 

th
e

m
e

s
. 

A
t 

th
e

 
e

n
d

 
o

f 
th

e
 

fo
c
u

s
 

g
ro

u
p

, 
a

 
p

h
o

to
g

ra
p

h
y
 

o
f 

e
a

c
h

 
m

in
d

m
a

p
p

in
g

 
w

a
s
 

ta
k
e

n
. 

T
h

e
 

C
N

S
 
c
o

m
p

a
re

d
 
th

e
 
re

s
u

lt
 
o

f 
th

e
 
lit

e
ra

tu
re

. 
T

h
e

 
C

N
S

 
h

a
v
e

 
p

re
s
e

n
te

d
 
th

e
 
a

n
a

ly
s
is

 
to

 
th

e
 
fo

c
u

s
 
g

ro
u

p
 
a

n
d

 
a

p
p

ro
v
e

d
 t

h
e

 v
a

lid
it
y
 o

f 
th

a
t 

a
n

a
ly

s
is

. 
F

in
a

lly
, 

th
e

 C
N

S
 

h
a

s
 p

ro
p

o
s
e

d
 s

o
m

e
 r

e
c
o

m
m

e
n

d
a

ti
o

n
s
 t

o
 i

m
p

ro
v
e

 r
is

k
 

a
s
s
e

s
s
m

e
n

t 
a

n
d

 p
re

v
e

n
ti
o

n
 p

la
n

 f
o

r 
P

U
.  

 R
e

s
u

lt
s

  

T
h

e
 

re
s
u

lt
s
 

o
f 

th
e

 
fi
rs

t 
q

u
e

s
ti
o

n
 

o
f 

fo
c
u

s
 

g
ro

u
p

 
id

e
n

ti
fi
e

d
 t

h
e

 s
a

m
e

 a
n

s
w

e
rs

 t
h

a
n

 t
h

e
 p

h
y
s
io

p
a

th
o

lo
g

y
 

p
ro

c
e

s
s
 o

f 
p

re
s
s
u

re
 u

lc
e

r 
a

n
d

 t
h

e
 r

is
k
 f

a
c
to

rs
. 

 
 T

h
e

 T
a

b
le

 1
 s

h
o

w
s
 t

h
e

 r
e

s
u

lt
s
 o

f 
th

e
 s

e
c
o

n
d

 q
u

e
s
ti
o

n
. 

 T
a

b
le

 1
 :

R
e

s
u

lt
 f

o
c
u

s
 g

ro
u

p
s
 b

y
 t

h
e

m
e

s
 q

u
e

s
ti
o

n
 n

o
 “

2
 

F
a

c
il

it
ie

s
 

D
if

fi
c

u
lt

ie
s

 
N

o
 c

o
n

s
e

n
s

u
s

 

tr
u

s
t 

w
it
h

 
p

a
ti
e

n
t 

a
g

g
re

s
s
iv

e
n

e
s
s
 

d
e

p
re

s
s
e

d
 

p
s
y
c
h

o
ti
c
 

s
y
m

p
to

m
s
 

S
c
h

e
m

a
 o

f 
m

o
b

ili
z
a

ti
o

n
 

M
a

te
ri

a
l 

a
c
c
e

s
s
 

S
k
in

  
a

s
s
e

s
s
m

e
n

t 
 C

o
n

ti
n

u
it
y
 o

f 
p

la
n

 c
a

re
 

 
K

n
o

w
le

d
g

e
 o

f 
p

a
ti
e

n
t 

P
U

 r
is

k
  

 

 
K

n
o

w
le

d
g

e
 o

f 
h

e
a

lt
h

c
a

re
 

p
ro

v
id

e
r 

 

 
N

o
 p

ri
o

ri
ty

 o
f 

p
la

n
 c

a
re

 
 

 
A

c
c
e

s
s
 o

f 
E

B
N

 
 

D
is

c
u

s
s

io
n

 

T
h

e
 
ri

s
k
 
fa

c
to

r 
o

f 
P

U
 
in

 
p

s
y
c
h

ia
tr

y
 
a

d
v
a

n
c
e

d
 
a

g
e

 
is

 
s
im

ila
r 

a
s
 

th
e

 
lit

e
ra

tu
re

 
b

u
t 

th
e

 
im

p
a

c
t 

o
f 

th
e

 
p

s
y
c
h

o
lo

g
ic

a
l 

d
is

o
rd

e
r 

is
 
n

o
t 

d
e

s
c
ri

b
e

d
. 

T
h

e
 
B

ra
d

e
n

 
s
c
a

le
 n

e
e

d
 t

o
 b

e
 u

s
e

d
 t

o
 s

u
p

p
o

rt
 t

h
e

 c
lin

ic
a

l 
ju

d
g

m
e

n
t 

a
n

d
 i

n
te

g
ra

te
d

 t
h

e
 p

s
y
c
h

o
lo

g
ic

a
l 

d
im

e
n

s
io

n
 i

n
 t

h
e

 r
is

k
 

a
s
s
e

s
s
m

e
n

t 
(3

,4
) 

S
tr

a
te

g
ie

s
 f

o
r 

s
k
in

 e
v
a

lu
a

ti
o

n
 c

o
u

ld
 

b
e

 
te

s
te

d
 

th
ro

u
g

h
 

d
if
fe

re
n

t 
s
it
u

a
ti
o

n
s
 

o
f 

c
a

re
 

lik
e

 
p

a
ti
e

n
t 

e
m

p
o

w
e

rm
e

n
t 

a
n

d
 
n

u
rs

in
g

 
th

e
ra

p
e

u
ti
c
s
. 

T
h

e
 

h
e

a
lt
h

c
a

re
 

te
a

m
 

n
e

e
d

s
 

s
o

m
e

 
tr

a
in

in
g

 
o

n
 

ri
s
k
 

a
s
s
e

s
s
m

e
n

t,
 

p
re

v
e

n
ti
v
e

 
in

te
rv

e
n

ti
o

n
s
 

a
n

d
 

p
la

n
n

in
g

 
c
o

n
ti
n

u
it
y
 o

f 
c
a

re
. 

F
u

rt
h

e
r 

re
s
e

a
rc

h
 n

e
e

d
 t

o
 b

e
 m

a
d

e
 

to
 
e

x
p

lo
re

 
th

e
 
im

p
a

c
t 

o
f 

p
s
y
c
h

o
lo

g
ic

a
l 

d
is

o
rd

e
r 

a
n

d
 

ri
s
k
 o

f 
P

U
. 

C
li

n
ic

a
l 

re
le

v
a

n
c

e
  

T
h

e
 

p
u

rp
o

s
e

 
o

f 
th

is
 

p
ro

je
c
t 

is
 

to
 

im
p

ro
v
e

 
th

e
 

ri
s
k
 

a
s
s
e

s
s
m

e
n

t 
a

n
d

 e
s
ta

b
lis

h
e

d
 p

re
s
s
u

re
 u

lc
e

r 
p

re
v
e

n
ti
o

n
 

to
 e

ld
e

rl
y
 p

e
rs

o
n

 w
it
h

 p
s
y
c
h

o
lo

g
ic

a
l 
d

is
o

rd
e

rs
. 
 

A
c

k
n

o
w

le
d

g
e

m
e

n
ts

 

W
e

 a
p

p
re

c
ia

te
 t

h
e

 h
e

lp
 o

f 
d

ir
e

c
ti
o

n
 o

f 
c
a

re
 o

f 
C

H
U

V
 

a
n

d
 n

u
rs

e
s
 w

h
o

 p
a

rt
ic

ip
a

te
d

 a
t 

th
e

 f
o

c
u

s
 g

ro
u

p
. 

R
e

fe
re

n
c

e
s

 

[1
] 

L
e

s
c
a

rb
e

a
u

 R
, 

P
a

y
e

tt
e

 M
, 

S
t-

A
rn

a
u

d
 Y

. 
P

ro
fe

s
s
io

n
 

: 
c
o

n
s
u

lt
a

n
t.

 4
è

m
e

 e
d

. 
M

o
n

tr
é

a
l:
 G

a
ë

ta
n

 M
o

ri
n

; 
2

0
0

3
. 

[2
] 

B
la

n
c
h

e
t 

A
, 

G
o

tm
a

n
n

 
A

. 
L

'e
n

q
u

ê
te

 
e

t 
s
e

s
 

m
é

th
o

d
e

s
. 

2
è

m
e

 e
d

. 
P

a
ri

s
: 

A
rm

a
n

d
 C

o
lin

; 
2

0
0

7
. 

 [
3

]:
 

G
a

rc
ia

-F
e

rn
a

n
d

e
z
 

F
P

, 
P

a
n

c
o

rb
o

-H
id

a
lg

o
 

P
L

, 
A

g
re

d
a

 
J
J
. 

P
re

d
ic

ti
v
e

 
c
a

p
a

c
it
y
 

o
f 

ri
s
k
 

a
s
s
e

s
s
m

e
n

t 
s
c
a

le
s
 
a

n
d

 
c
lin

ic
a

l 
ju

d
g

e
m

e
n

t 
fo

r 
p

re
s
s
u

re
 
u

lc
e

rs
: 

a
 

m
e

ta
-a

n
a

ly
s
is

. 
J
o

u
rn

a
l 

o
f 

w
o

u
n

d
, 

o
s
to

m
y
, 

a
n

d
 

c
o

n
ti
n

e
n

c
e

 n
u

rs
in

g
 (

1
):

2
4

-3
4

. 
2

0
1

4
 

[4
] 

C
h

o
i 

J
, 

C
h

o
i 

J
, 

K
im

 
H

. 
N

u
rs

e
s
' 

In
te

rp
re

ta
ti
o

n
 
o

f 
P

a
ti
e

n
t 

S
ta

tu
s
 

D
e

s
c
ri

p
ti
o

n
s
 

o
n

 
th

e
 

B
ra

d
e

n
 

S
c
a

le
. 

C
lin

ic
a

l 
n

u
rs

in
g

 r
e

s
e

a
rc

h
. 

2
0

1
3

. 
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ABSTRACTS OF ORAL PRESENTATIONS
P

ro
c
e

e
d

in
g

s
 o

f 
th

e
 1

7
th

 A
n

n
u

a
l 
E

u
ro

p
e

a
n

 P
re

s
s
u

re
 U

lc
e

r 
M

e
e

ti
n

g
 

S
to

c
k
h

o
lm

, 
S

w
e

d
e

n
  

 
 

C
o

p
y

ri
g

h
t 

©
 2

0
1

4
 b

y
 E

P
U

A
P
 

 

Is
 p

a
in

 a
 p

re
d

ic
to

r 
o

f 
C

a
te

g
o

ry
 2

 p
re

s
s
u

re
 u

lc
e
rs

?
 A

n
a
ly

s
is

 o
f 

s
k
in

 s
it

e
 l

e
v
e
l 

d
a
ta

 f
ro

m
 t

h
e
 

P
U

R
P

O
S

E
 P

a
in

 C
o

h
o

rt
 S

tu
d

y
 

Is
a

b
e

ll
e

 S
m

it
h

 1
* , 

S
a

ra
h

 B
ro

w
n

 1
, 

E
li

z
a

b
e

th
 M

c
G

in
n

is
 2

, 
N

ik
k

i 
S

tu
b

b
s

 3
, 

J
a

n
e

 N
ix

o
n

 1
  

o
n

 b
e

h
a

lf
 o

f 
th

e
 P

U
R

P
O

S
E

 P
a

in
 C

o
h

o
rt

 G
ro

u
p

 

1
*  I

n
s
ti
tu

te
 o

f 
C

lin
ic

a
l 
T

ri
a

ls
 R

e
s
e

a
rc

h
, 

U
n

iv
e

rs
it
y
 o

f 
L

e
e

d
s
, 

U
K

 i
.l
.s

m
it
h

@
le

e
d

s
.a

c
.u

k
 

2
 L

e
e

d
s
 T

e
a

c
h

in
g

 H
o

s
p

it
a

ls
 N

H
S

 T
ru

s
t,

 U
K

, 
3
 L

e
e

d
s
 C

o
m

m
u

n
it
y
 H

e
a

lt
h

c
a

re
 N

H
S

 T
ru

s
t,

 U
K

 
 

In
tr

o
d

u
c

ti
o

n
 

P
a

in
 i
s
 a

n
 i
m

p
o

rt
a

n
t 

s
y
m

p
to

m
 w

h
ic

h
 a

id
s
 t

h
e

 d
ia

g
n

o
s
is

 
o

f 
m

a
n

y
 

c
o

n
d

it
io

n
s
. 

A
 

s
y
s
te

m
a

ti
c
 

re
v
ie

w
 

o
f 

h
e

a
lt
h

 
re

la
te

d
 q

u
a

lit
y
 o

f 
lif

e
 i

n
 p

a
ti
e

n
ts

 w
it
h

 p
re

s
s
u

re
 u

lc
e

rs
 

(P
U

),
 i

d
e

n
ti
fi
e

d
 t

h
a

t 
p

a
ti
e

n
ts

’ 
re

p
o

rt
s
 o

f 
lo

c
a

lis
e

d
 s

k
in

 
p

a
in

 
a

s
s
o

c
ia

te
d

 
w

it
h

 
e

a
rl

y
 

P
U

 
d

e
v
e

lo
p

m
e

n
t 

a
re

 
ig

n
o

re
d

 [
1

, 
2

, 
3

].
 T

h
is

 s
tu

d
y
 w

a
s
 a

 p
ro

s
p

e
c
ti
v
e

 c
o

h
o

rt
 

s
tu

d
y
 

th
a

t 
e

x
p

lo
re

d
 

th
e

 
ro

le
 

o
f 

p
a

in
 

a
s
 

a
n

 
e

a
rl

y
 

p
re

d
ic

to
r 

o
f 

C
a

te
g

o
ry

2
 
P

U
 
d

e
v
e

lo
p

m
e

n
t.

 
W

h
ils

t 
th

e
 

p
ri

m
a

ry
 a

n
a

ly
s
is

 w
a

s
 p

re
s
e

n
te

d
 a

t 
E

P
U

A
P

 2
0

1
3

, 
th

is
 

a
b

s
tr

a
c
t 

p
re

s
e

n
ts

 t
h

e
 s

k
in

 s
it
e

 l
e

v
e

l 
a

n
a

ly
s
is

 c
o

m
p

a
re

d
 

w
it
h

 
p

a
ti
e

n
t 

le
v
e

l 
a

n
a

ly
s
e

s
 

a
n

d
 

ill
u

s
tr

a
te

s
 

w
h

y
 

b
o

th
 

m
e

th
o

d
s
 s

h
o

u
ld

 b
e

 c
o

n
s
id

e
re

d
. 

M
e

th
o

d
s

 

W
e

 c
o

n
d

u
c
te

d
 a

 p
ro

s
p

e
c
ti
v
e

 c
o

h
o

rt
 s

tu
d

y
 w

it
h

 3
0

 d
a

y
s
 

fo
llo

w
-u

p
, 

in
 

2
6

 
a

c
u

te
 

a
n

d
 

c
o

m
m

u
n

it
y
 

N
H

S
 

T
ru

s
ts

  
in

v
o

lv
in

g
 

p
a

ti
e

n
ts

 
a

t 
h

ig
h

-r
is

k
 

o
f 

P
U

 
d

e
v
e

lo
p

m
e

n
t.

  
H

ig
h

-r
is

k
 w

a
s
 d

e
fi
n

e
d

 o
p

e
ra

ti
o

n
a

lly
 a

s
 h

a
v
in

g
 o

n
e

 o
r 

m
o

re
 

o
f 

th
e

 
fo

llo
w

in
g

 
c
h

a
ra

c
te

ri
s
ti
c
s
: 

B
ra

d
e

n
 

b
e

d
fa

s
t/

c
h

a
ir

fa
s
t 

A
N

D
 

c
o

m
p

le
te

ly
 

im
m

o
b

ile
/v

e
ry

 
lim

it
e

d
 
m

o
b

ili
ty

; 
lo

c
a

lis
e

d
 
s
k
in

 
p

a
in

 
o

n
 
a

n
y
 
p

re
s
s
u

re
 

a
re

a
 s

k
in

 s
it
e

; 
C

a
te

g
o

ry
 1

 P
U

 o
n

 a
n

y
 p

re
s
s
u

re
 a

re
a

 
s
k
in

 
s
it
e

. 
T

h
e

re
 

w
e

re
 

1
3

 
p

re
-s

p
e

c
if
ie

d
 

s
k
in

 
s
it
e

s
 

a
s
s
e

s
s
e

d
 

fo
r 

e
a

c
h

 
p

a
ti
e

n
t,

 
in

c
lu

d
in

g
 

th
e

 
b

u
tt

o
c
k
s
, 

s
a

c
ru

m
 a

n
d

 h
e

e
ls

 (
F

ig
u

re
 1

).
 

                       W
e

 
u

s
e

d
 

fu
ll 

s
te

p
w

is
e

 
v
a

ri
a

b
le

 
s
e

le
c
ti
o

n
 

a
n

d
 

a
 

m
u

lt
ile

v
e

l 
lo

g
is

ti
c
 r

e
g

re
s
s
io

n
 m

o
d

e
l 

to
 a

s
s
e

s
s
 w

h
e

th
e

r 
p

a
in

 i
s
 a

 r
is

k
 f

a
c
to

r 
fo

r 
d

e
v
e

lo
p

in
g

 a
 c

a
te

g
o

ry
>

2
 P

U
 a

t 

th
e

 s
a

m
e

 s
k
in

 s
it
e

 a
ft

e
r 

a
d

ju
s
ti
n

g
 f

o
r 

b
e

tw
e

e
n

 p
a

ti
e

n
t 

v
a

ri
a

ti
o

n
. 

 

R
e

s
u

lt
s

  

T
h

e
re

 
w

e
re

 
6

0
2

 
p

a
ti
e

n
ts

 
w

it
h

 
a

 
c
o

m
b

in
e

d
 

to
ta

l 
o

f 
7

,8
6

3
 

p
o

te
n

ti
a

l 
s
k
in

 
s
it
e

s
 

a
s
s
e

s
s
e

d
, 

o
f 

th
e

s
e

 
7

4
8

3
 

(9
5

.2
%

) 
w

e
re

 
e

v
a

lu
a

b
le

 
in

 
th

e
 
a

n
a

ly
s
is

 
(i

.e
. 

a
ll 

s
k
in

 
s
it
e

s
 o

b
s
e

rv
e

d
 a

s
 b

e
in

g
 h

e
a

lt
h

y
, 

a
lt
e

re
d

 o
r 

c
a

te
g

o
ry

 1
 

a
t 

b
a

s
e

lin
e

 
w

it
h

 
a

t 
le

a
s
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a

s
 

th
e

 
a

g
e

in
g

 
p

o
p

u
la

ti
o

n
 

in
c
re

a
s
e

s
. 

P
re

v
e

n
ti
o

n
 

is
 

c
e

rt
a

in
ly

 
th

e
 

b
e

s
t 

a
p

p
ro

a
c
h

 
in

 
P

U
 

m
a

n
a

g
e

m
e

n
t;

 

h
o

w
e

v
e

r,
 
o

n
c
e

 
th

e
s
e

 
c
h

ro
n

ic
 
w

o
u

n
d

s
 
a

re
 
p

re
s
e

n
t 

th
e

y
 r

e
p

re
s
e

n
t 

a
n

 i
n

c
re

a
s
e

d
 b

u
rd

e
n

 f
o

r 
p

a
ti
e

n
ts

 a
n

d
 

h
e

a
lt
h

c
a

re
 

s
y
s
te

m
s
. 

T
h

u
s
, 

it
 

is
 

e
s
s
e

n
ti
a

l 
to

 
fi
n

d
 

c
o

s
t-

e
ff

e
c
ti
v
e

 
w

a
y
s
 

to
 

m
a

n
a

g
e

 
th

e
 

m
o

s
t 

s
e

v
e

re
 

c
a

te
g

o
ri

e
s
 o

f 
P

U
. 

 C
h

ro
n

ic
 
w

o
u

n
d

s
 
a

re
 
c
o

lo
n

is
e

d
 
b

y
 
a

 
p

o
ly

m
ic

ro
b

ia
l 

fl
o

ra
. 

T
h

e
 
ro

le
 
o

f 
b

a
c
te

ri
a

 
in

 
w

o
u

n
d

s
 
d

e
p

e
n

d
s
 
o

n
 

th
e

ir
 c

o
n

c
e

n
tr

a
ti
o

n
, 

s
p

e
c
ie

s
 c

o
m

p
o

s
it
io

n
, 

a
n

d
 h

o
s
t 

re
s
p

o
n

s
e

. 
L

o
w

 
c
o

n
c
e

n
tr

a
ti
o

n
s
 

o
f 

m
ic

ro
b

e
s
 

a
re

 

c
o

n
s
id

e
re

d
 
n

o
rm

a
l 

a
n

d
 
a

re
 
n

o
t 

b
e

lie
v
e

d
 
to

 
in

h
ib

it
 

h
e

a
lin

g
; 

h
o

w
e

v
e

r,
 c

ri
ti
c
a

l 
c
o

lo
n

is
a

ti
o

n
 a

n
d

 i
n

fe
c
ti
o

n
 

a
re

 
a

s
s
o

c
ia

te
d

 
w

it
h

 
a

 
s
ig

n
if
ic

a
n

t 
d

e
la

y
 

in
 

w
o

u
n

d
 

h
e

a
lin

g
.1

 

 T
h

e
 
c
lin

ic
a

l 
b

e
n

e
fi
ts

 
o

f 
N

e
g

a
ti
v
e

 
P

re
s
s
u

re
 
W

o
u

n
d

 

T
h

e
ra

p
y
 (

N
P

W
T

) 
a

re
 n

o
w

 w
e

ll 
re

c
o

g
n

is
e

d
. 

N
P

W
T

 

h
a

s
 
b

e
c
o

m
e

 
a

 
c
o

m
m

o
n

 
m

e
th

o
d

 
u

s
e

d
 
fo

r 
tr

e
a

ti
n

g
 

w
o

u
n

d
s
 o

f 
d

if
fe

re
n

t 
a

e
ti
o

lo
g

ie
s
.2

 O
v
e

r 
th

e
 p

re
v
io

u
s
 

te
n

 
y
e

a
rs

, 
p

u
b

lis
h

e
d

 
a

rt
ic

le
s
 

s
tu

d
y
in

g
 

th
e

 
ro

le
 

o
f 

N
P

W
T

 
o

n
 
th

e
 
b

io
b

u
rd

e
n

 
o

f 
c
h

ro
n

ic
 
w

o
u

n
d

s
 
h

a
v
e

 

p
ro

v
id

e
d

 c
o

n
tr

a
d

ic
to

ry
 r

e
s
u

lt
s
 2

, 
3

, 
4

, 
5

, 
6
. 

It
 i

s
 u

n
d

e
rs

to
o

d
 t

h
a

t 
th

e
 w

o
u

n
d

 f
ill

e
r 

m
a

y
 i

n
fl
u

e
n

c
e

 

th
e

 e
ff

e
c
ts

 o
f 

N
P

W
T

 o
n

 w
o

u
n

d
 h

e
a

lin
g

. 
F

o
a

m
 a

n
d

 

g
a

u
z
e

 a
re

 t
h

e
 m

o
s
t 

fr
e

q
u

e
n

tl
y
 u

s
e

d
 w

o
u

n
d

 f
ill

e
rs

 f
o

r 

N
P

W
T

. 
G

la
s
s
 

a
n

d
 

N
a

n
c
h

a
h

a
l 

7
 

p
u

b
lis

h
e

d
 

th
e

 
re

s
u

lt
s
 

o
f 

a
 

lit
e

ra
tu

re
 

re
v
ie

w
 

o
n

 
N

P
W

T
. 

T
h

e
y
 

c
o

n
c
lu

d
e

d
 
fr

o
m

 
th

e
 
a

v
a

ila
b

le
 
e

v
id

e
n

c
e

 
th

a
t 

fo
a

m
 

a
n

d
 
g

a
u

z
e

 
tr

a
n

s
m

it
 
N

e
g

a
ti
v
e

 
P

re
s
s
u

re
 
e

ff
ic

ie
n

tl
y
, 

th
a

t 
th

e
re

 
is

 
n

o
 

c
le

a
r 

e
v
id

e
n

c
e

 
to

 
fa

v
o

u
r 

e
it
h

e
r 

d
re

s
s
in

g
, 

o
r 

th
a

t 
th

e
re

 
is

 
in

s
u

ff
ic

ie
n

t 
e

v
id

e
n

c
e

 
to

 

c
re

d
it
 

N
P

W
T

 
w

it
h

 
re

d
u

c
e

d
 

b
a

c
te

ri
a

l 
w

o
u

n
d

 

c
o

lo
n

is
a

ti
o

n
. 

A
ll 

s
tu

d
ie

s
 

p
u

b
lis

h
e

d
 

to
 

d
a

te
, 

w
h

ic
h

 
re

p
o

rt
 t

h
e

 e
ff

e
c
t 

o
f 

N
P

W
T

 o
n

 w
o

u
n

d
 m

ic
ro

b
io

lo
g

y
, 

h
a

v
e

 
b

e
e

n
 

c
o

n
d

u
c
te

d
 

u
s
in

g
 

n
o

n
-a

n
ti
m

ic
ro

b
ia

l 
w

o
u

n
d

 f
ill

e
r 

m
a

te
ri

a
ls

. 

M
e

th
o

d
s

: 
A

n
 o

b
s
e

rv
a

ti
o

n
a

l 
n

o
n

-c
o

m
p

a
ra

ti
v
e

 s
in

g
le

 

c
e

n
tr

e
 s

tu
d

y
 c

o
n

d
u

c
te

d
 o

n
 p

a
ti
e

n
ts

 p
re

s
e

n
ti
n

g
 w

it
h

 
P

re
s
s
u

re
 
U

lc
e

rs
 
C

a
te

g
o

ry
 
II

I 
o

r 
IV

 
a

n
d

 
re

c
e

iv
in

g
 

h
o

m
e

c
a

re
, 

w
h

o
 

w
e

re
 

c
o

n
s
id

e
re

d
 

s
u

it
a

b
le

 
fo

r 
th

e
 

c
e

n
tr

e
’s

 s
ta

n
d

a
rd

 t
re

a
tm

e
n

t 
w

it
h

 N
P

W
T

. 
N

o
 p

a
ti
e

n
t 

s
h

o
w

e
d

 s
ig

n
s
 o

f 
lo

c
a

l 
w

o
u

n
d

 o
r 

s
y
s
te

m
ic

 i
n

fe
c
ti
o

n
 

in
 t

h
e

 s
e

v
e

n
 d

a
y
s
 b

e
fo

re
 i

n
c
lu

s
io

n
 i

n
 t

h
e

 s
tu

d
y
, 

n
o

r 

re
c
e

iv
e

d
 l

o
c
a

l 
o

r 
s
y
s
te

m
ic

 a
n

ti
b

io
ti
c
s
. 

E
a

c
h

 p
a

ti
e

n
t 

w
a

s
 o

b
s
e

rv
e

d
 f

o
r 

s
e

v
e

n
 d

a
y
s
 a

n
d

 r
e

c
e

iv
e

d
 N

P
W

T
 

a
t 

-8
0

m
m

 H
g

 p
re

s
s
u

re
 w

it
h

 t
h

e
 B

F
B

M
 d

re
s
s
in

g
 a

s
 

W
o

u
n

d
 C

o
n

ta
c
t 

L
a

y
e

r 
(W

C
L

).
 W

o
u

n
d

 b
io

p
s
ie

s
 w

e
re

 

p
e

rf
o

rm
e

d
 a

t 
D

a
y
 0

 (
B

0
) 

(a
t 

e
n

ro
lm

e
n

t)
 b

e
fo

re
 t

h
e

 
a

p
p

lic
a

ti
o

n
 o

f 
N

P
W

T
, 

th
e

n
 a

ft
e

r 
4

8
 h

o
u

rs
 (

B
1

) 
a

n
d

 

th
e

n
 a

t 
th

e
 e

n
d

 o
f 

th
e

 s
e

v
e

n
 d

a
y
 o

b
s
e

rv
a

ti
o

n
 p

e
ri

o
d

 

(B
7

).
 

S
a

m
p

le
s
 

o
f 

th
e

 
B

F
B

M
 

d
re

s
s
in

g
 

w
e

re
 

e
x
a

m
in

e
d

 
fo

r 
th

e
 
b

a
c
te

ri
a

l 
lo

a
d

 
a

t 
4

8
 
h

o
u

rs
 
(D

1
) 

a
n

d
 a

t 
s
e

v
e

n
 d

a
y
s
 (

D
7

) 
re

s
p

e
c
ti
v
e

ly
. 

T
h

e
 p

ri
m

a
ry

 

e
n

d
p

o
in

t 
w

a
s
 t

h
e

 c
h

a
n

g
e

 i
n

 t
h

e
 b

a
c
te

ri
a

l 
lo

a
d

 o
f 

th
e

 

w
o

u
n

d
s
. 

T
h

e
 b

a
c
te

ri
a

l 
lo

a
d

 w
a

s
 q

u
a

n
ti
fi
e

d
 i
n

 c
o

lo
n

y
 

fo
rm

in
g

 u
n

it
s
 (

C
F

U
/m

l)
 a

n
d

 t
h

e
 s

p
e

c
ie

s
 r

e
c
o

rd
e

d
. 

 R
e

s
u

lt
s

  

5
0

 
p

a
ti
e

n
ts

 
in

 
to

ta
l 

w
e

re
 

e
n

ro
lle

d
 

w
it
h

 
n

o
 

w
it
h

d
ra

w
a

ls
. 

N
o

 
d

e
v
ic

e
 

re
la

te
d

 
a

d
v
e

rs
e

 
e

v
e

n
ts

 

w
e

re
 
re

p
o

rt
e

d
. 

O
n

e
 
p

a
ti
e

n
t 

d
ie

d
 
o

f 
m

u
lt
ip

le
 
c
o

-

m
o

rb
id

it
ie

s
. 

4
3

 (
8

6
%

) 
o

f 
th

e
 p

re
s
s
u

re
 u

lc
e

rs
 w

e
re

 

o
n

 t
h

e
 s

a
c
ru

m
. 

A
t 

B
0

 (
e

n
ro

lm
e

n
t)

 t
h

re
e

 g
ro

u
p

s
 o

f 
w

o
u

n
d

s
 

w
e

re
 

id
e

n
ti
fi
e

d
 

b
y
 

d
e

g
re

e
 

o
f 

b
a

c
te

ri
a

l 
 

c
o

lo
n

is
a

ti
o

n
; 

G
ro

u
p

 A
  

(2
8

%
)w

it
h

 n
e

g
a

ti
v
e

 b
io

p
s
y
 

re
s
u

lt
s
 
a

n
d

 
(1

8
%

) 
w

it
h

 
b

a
c
te

ri
a

l 
lo

a
d

s
 
fr

o
m

 
1

0
2
  

a
n

d
 
5

 
x
 
1

0
3
 
C

F
U

/m
l,
 
G

ro
u

p
 
B

 
(1

8
%

) 
1

0
4

 
–

 
1

0
5

  

C
F

U
/m

l 
a

n
d

 
G

ro
u

p
 

C
 

 
w

it
h

 
1

0
6

 
C

F
U

/m
l.
 

T
h

e
 

a
n

a
ly

s
is

 o
f 

v
a

ri
a

n
c
e

 (
A

N
O

V
A

) 
d

id
 n

o
t 

s
h

o
w

 a
n

y
 

s
ig

n
if
ic

a
n

t 
d

if
fe

re
n

c
e

 i
n

 b
a

c
te

ri
a

l 
lo

a
d

 f
o

r 
G

ro
u

p
 A

 
o

v
e

r 
th

e
 

s
tu

d
y
 

p
e

ri
o

d
. 

S
ta

ti
s
ti
c
a

lly
 

s
ig

n
if
ic

a
n

t 

d
if
fe

re
n

c
e

s
 w

e
re

 p
re

s
e

n
t 

fo
r 

G
ro

u
p

 B
 a

t 
B

1
 a

n
d

 

B
7

 (
p

=
0

.0
4

 a
n

d
 p

=
0

.0
0

6
7

) 
a

n
d

 f
o

r 
G

ro
u

p
 C

 a
t 

B
1

 
a

n
d

 
B

7
 
(p

 
<

0
.0

0
0

0
1

).
 
T

h
e

re
 
w

a
s
 
n

o
 
s
ig

n
if
ic

a
n

t 

d
if
fe

re
n

c
e

 
fo

u
n

d
 
b

e
tw

e
e

n
 
th

e
 
b

a
c
te

ri
a

l 
lo

a
d

s
 
o

f 

th
e

 
d

re
s
s
in

g
 
s
a

m
p

le
s
 
a

t 
D

1
 
a

n
d

 
D

7
 
(p

=
0

.8
2

3
).

 

T
h

e
 

m
o

s
t 

p
re

v
a

le
n

t 
o

rg
a

n
is

m
s
 

is
o

la
te

d
 

a
t 

B
0

 
w

e
re

 
P

. 
a

e
ru

g
in

o
s
a

 
(3

0
%

),
 

E
. 

c
o

li
 

(2
6

%
),

 
S

. 

a
u

re
u

s
 

(1
3

%
) 

a
n

d
 

P
ro

te
u

s
 

s
p

p
. 

(1
0

%
).

 
T

h
e
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ABSTRACTS OF ORAL PRESENTATIONS
P

ro
c
e

e
d

in
g

s
 o

f 
th

e
 1

7
th

 A
n

n
u

a
l 
E

u
ro

p
e

a
n

 P
re

s
s
u

re
 U

lc
e

r 
M

e
e

ti
n

g
 

S
to

c
k
h

o
lm

, 
S

w
e

d
e

n
  

 
 

C
o

p
y

ri
g

h
t 

©
 2

0
1

4
 b

y
 E

P
U

A
P
 

 

 N
u

m
e
ri

c
a
l 
S

tu
d

y
 o

f 
d

if
fe

re
n

t 
T

y
p

e
s
 o

f 
S

u
p

p
o

rt
in

g
 S

tr
u

c
tu

re
s
 r

e
g

a
rd

in
g

  
th

e
 P

re
v
e
n

ti
o

n
 o

f 
D

e
e
p

 T
is

s
u

e
 I

n
ju

ri
e
s
 

S
ie

fe
rt

, 
A

le
x

a
n

d
e

r1
* , 

H
o

fm
a

n
n

-R
ö

s
e

n
e

r,
 M

o
n

ik
a

2
* , 

L
a

c
h

e
n

b
ru

c
h

, 
C

h
a

rl
ie

2
*  

1
*  W

o
e

lf
e

l 
B

e
ra

te
n

d
e

 I
n

g
e

n
ie

u
re

, 
G

e
rm

a
n

y
, 

s
ie

fe
rt

@
w

o
e

fe
l.
d

e
 

2
*  H

ill
-R

o
m

, 
U

S
A

 

  

In
tr

o
d

u
c

ti
o

n
 

M
e

a
s
u

re
m

e
n

ts
 

o
f 

th
e

 
p

re
s
s
u

re
 

d
is

tr
ib

u
ti
o

n
 

a
re

 
a

n
 

in
d

ic
a

to
r 

fo
r 

th
e

 
ri

s
k
 

o
f 

p
re

s
s
u

re
 

u
lc

e
rs

. 
B

u
t 

a
 

c
o

m
p

re
h

e
n

s
iv

e
 a

s
s
e

s
s
m

e
n

t 
e

s
p

e
c
ia

lly
 f

o
r 

d
e

e
p

 t
is

s
u

e
 

in
ju

ri
e

s
 i
s
 o

n
ly

 p
o

s
s
ib

le
 i
n

 c
o

m
b

in
a

ti
o

n
 w

it
h

 i
n

fo
rm

a
ti
o

n
 

a
b

o
u

t 
th

e
 

in
te

rn
a

l 
s
tr

e
s
s
 

a
n

d
 

s
tr

a
in

 
s
ta

te
 

[1
].

 
A

n
 

e
n

h
a

n
c
e

m
e

n
t 

o
f 

e
x
p

e
ri

m
e

n
ta

l 
s
tu

d
ie

s
 
is

 
p

o
s
s
ib

le
 
b

y
 

th
e

 a
p

p
lic

a
ti
o

n
 o

f 
th

e
 f

in
it
e

 e
le

m
e

n
t 

m
e

th
o

d
 (

F
E

M
) 

[2
],

 
[3

].
 T

h
e

re
b

y
 t

h
e

 b
e

n
e

fi
ts

 o
f 

s
u

p
p

o
rt

in
g

 s
tr

u
c
tu

re
s
 w

it
h

 
re

s
p

e
c
t 

to
 t

h
e

 m
e

c
h

a
n

ic
a

l 
lo

a
d

in
g

 c
a

n
 b

e
 i

n
v
e

s
ti
g

a
te

d
 

a
n

d
 e

v
a

lu
a

te
d

 b
y
 n

o
n

-m
e

a
s
u

ra
b

le
 q

u
a

n
ti
ti
e

s
 i
n

 a
 m

u
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d
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u
p

s
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e
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o
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c
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. 
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e
r 

o
n

e
 m
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 o
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th

e
ra

p
y
, 

th
e

 
h

e
a

lin
g
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u

m
b

e
r 

p
e
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e

n
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g
e

 
o

f 
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o

m
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h
e
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 u
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e

rs
) 

w
a

s
 t

h
e
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ig

h
e

s
t 

in
 g
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u

p
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7

.0
5
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r 
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 p
a

ti
e

n
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A
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n
if
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n

tl
y
 w

o
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e
 r

a
te

 w
a

s
 f

o
u

n
d

 i
n

 
th

e
 
o

th
e

r 
g

ro
u

p
s
 
–

 
o

n
ly

 
1

1
.1

1
%

 
o

r 
2

/1
8

 
p

a
ti
e

n
ts

 
in

 
e

a
c
h

 g
ro

u
p

. 
S

im
ila

r 
re

s
u

lt
s
 w

e
re

 f
o

u
n

d
 i
n

 t
h

e
 f

o
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w
-u

p
 

a
n

a
ly

s
e

s
. 

T
h

e
 

a
n

a
ly

s
is

 
o

f 
th

e
 

c
h

a
n

g
e

s
 

o
f 

th
e

 
p

e
rc

e
n

ta
g

e
 

u
lc

e
r 

a
re

a
 

a
ls

o
 

c
o

n
fi
rm

e
d

 
th

a
t 

la
s
e

r 
ir

ra
d

ia
ti
o

n
 

a
t 

a
 

w
a

v
e

le
n

g
th

 
o

f 
6

5
8

 
n

m
 

is
 

th
e

 
m

o
s
t 

e
ff

ic
ie

n
t 

fo
r 

w
o

u
n

d
 
h

e
a

lin
g

. 
T

h
e

 
w

a
v
e

le
n

g
th

s
 
o

f 
9

4
0

 
a

n
d

 8
0

8
 n

m
 a

p
p

e
a

re
d

 t
o

 b
e

 m
u

c
h

 l
e

s
s
 e

ff
e

c
ti
v
e

 a
n

d
 

w
e

re
 n

o
t 

b
e

tt
e

r 
th

a
n

 t
h

e
 p

la
c
e

b
o

. 
 

 

D
is

c
u

s
s

io
n

 

L
a

s
e

r 
th

e
ra

p
y
 h

a
s
 b

e
e

n
 s

u
g

g
e

s
te

d
 t

o
 b

e
 a

 p
ro

m
is

in
g

 
tr

e
a

tm
e

n
t 

o
p

ti
o

n
 

fo
r 

s
p

o
rt

 
in

ju
ri

e
s
, 

m
u

s
c
u

lo
s
k
e

le
ta

l 
d

is
o

rd
e

rs
, 

n
e

u
ro

lo
g

ic
a

l 
p

ro
b

le
m

s
 

a
n

d
 

o
p

e
n

 
w

o
u

n
d

s
. 

W
e

 
o

n
ly

 
fo

u
n

d
 

a
 

fe
w

 
w

e
ll–

d
o

c
u

m
e

n
te

d
 

re
p

o
rt

s
 

(u
n

fo
rt

u
n

a
te

ly
 

w
it
h

 
s
tr

o
n

g
ly

 
c
ri

ti
c
a

l 
re

m
a

rk
s
) 

in
 

th
e

 
lit

e
ra

tu
re

 a
b

o
u

t 
p

re
s
s
u

re
 u

lc
e

r 
m

a
n

a
g

e
m

e
n

t 
[1

, 
2

, 
3

].
 

T
h

e
 r

e
s
u

lt
s
 o

f 
o

u
r 

s
tu

d
y
 s

h
o

w
e

d
 t

h
a

t 
th

e
 w

a
v
e

le
n

g
th

 o
f 

th
e

 
la

s
e

r 
b

e
a

m
 

is
 

e
x
tr

e
m

e
ly

 
im

p
o

rt
a

n
t 

d
u

ri
n

g
 

th
e

 
w

o
u

n
d

-h
e

a
lin

g
 

p
ro

c
e

s
s
 

(a
n

d
 

p
e

rh
a

p
s
 

th
is

 
is

 
o

n
e

 
re

a
s
o

n
 
fo

r 
th

e
 
m

a
n

y
 
c
o

n
tr

o
v
e

rs
ie

s
).

 
In

 
th

is
 
tr

ia
l,
 
w

e
 

fo
u

n
d

 n
o

 e
v
id

e
n

c
e

 t
h

a
t 

ju
s
ti
fi
e

s
 u

s
in

g
 l
a

s
e

r 
th

e
ra

p
y
 a

t 
w

a
v
e

le
n

g
th

s
 o

f 
9

4
0

 a
n

d
 8

0
8

 n
m

 a
s
 a

n
 a

d
ju

v
a

n
t 

to
 t

h
e

 
fu

tu
re

 c
o

n
s
e

n
s
u

s
 p

re
s
s
u

re
 u

lc
e

r 
tr

e
a

tm
e

n
t.

 H
o

w
e

v
e

r,
 

in
 o

u
r 

o
p

in
io

n
 t

h
e

 w
a

v
e

le
n

g
th

 o
f 

6
5

8
 n

m
 i

s
 i

n
te

re
s
ti
n

g
, 

a
n

d
 
it
s
 
u

s
e

 
y
ie

ld
e

d
 
in

 
p

ro
m

is
in

g
 
c
lin

ic
a

l 
re

s
u

lt
s
. 

W
e

 
c
a

n
n

o
t 

a
g

re
e

 
w

it
h

 
a

 
g

e
n

e
ra

l 
s
ta

te
m

e
n

t 
th

a
t 

la
s
e

r 
th

e
ra

p
y
 

d
o

e
s
 

n
o

t 
a

c
c
e

le
ra

te
 

th
e

 
h

e
a

lin
g

 
p

ro
c
e

s
s
 

b
e

c
a

u
s
e

 
th

e
 
c
o

rr
e

c
t 

p
a

ra
m

e
te

r 
s
e

tt
in

g
s
 
(w

a
v
e

le
n

g
th

, 
d

o
s
e

, 
a

n
d

 
m

e
th

o
d

 
o

f 
a

p
p

lic
a

ti
o

n
) 

m
u

s
t 

s
ti
ll 

b
e

 
d

e
m

o
n

s
tr

a
te

d
 i

n
 t

h
e

 l
it
e

ra
tu

re
. 

R
e

s
e

a
rc

h
e

rs
 s

ti
ll 

d
o

 n
o

t 
k
n

o
w

 
a

ll 
o

f 
th

e
 
p

h
y
s
ic

a
l 

p
ro

c
e

s
s
e

s
 
th

a
t 

o
c
c
u

r 
a

t 
th

e
 

c
e

ll 
o

r 
ti
s
s
u

e
 l
e

v
e

l 
a

ft
e

r 
la

s
e

r 
ir

ra
d

ia
ti
o

n
. 

W
e

 c
o

n
c
lu

d
e

 t
h

a
t 

la
s
e

r 
th

e
ra

p
y
 a

t 
a

 w
a

v
e

le
n

g
th

 o
f 

6
5

8
 

n
m

 
a

p
p

e
a

re
d

 
to

 
b

e
 

e
ff

e
c
ti
v
e

 
fo

r 
h

e
a

lin
g

 
p

re
s
s
u

re
 

u
lc

e
rs

. 
T

h
e

 w
a

v
e

le
n

g
th

s
 o

f 
8

0
8

 a
n

d
 9

4
0

 n
m

 d
id

 n
o

t 
h

a
v
e

 
a

n
y
 
e

ff
e

c
t 

in
 
o

u
r 

s
tu

d
y
. 

F
u

tu
re

 
in

 
v
it
ro

, 
a

n
im

a
l 

a
n

d
 c

lin
ic

a
l 
s
tu

d
ie

s
 a

re
 n

e
c
e

s
s
a

ry
. 

C
li

n
ic

a
l 

re
le

v
a

n
c

e
  

W
e

 b
e

lie
v
e

 t
h

a
t 

th
is

 s
tu

d
y
 w

ill
 b

e
 h

e
lp

fu
l 

in
 p

re
p

a
ri

n
g

 
th

e
 f

u
tu

re
 N

P
U

A
P

/E
P

U
A

P
 u

p
d

a
te

s
 o

f 
th

e
 i

n
te

rn
a

ti
o

n
a

l 
g

u
id

e
lin

e
s
 f

o
r 

th
e

 p
re

v
e

n
ti
o

n
 a

n
d

 t
re

a
tm

e
n

t 
o

f 
p

re
s
s
u

re
 

u
lc

e
rs

. 
 A

u
th

o
rs

 d
e

c
la

re
 n

o
 c

o
n

fl
ic

t 
o

f 
in

te
re

s
t 

R
e

fe
re

n
c

e
s
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L
u
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s
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c
i.
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2
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P
ro

c
e

e
d

in
g

s
 o

f 
th

e
 1

7
th

 A
n

n
u

a
l 
E

u
ro

p
e

a
n

 P
re

s
s
u

re
 U

lc
e

r 
M

e
e

ti
n

g
 

S
to

c
k
h

o
lm

, 
S

w
e

d
e

n
  

 
 

C
o

p
y

ri
g

h
t 

©
 2

0
1

4
 b

y
 E

P
U

A
P
 

 

S
e
lf

-P
ro

p
a
g

a
ti

o
n

 o
f 

C
e
ll
 D

e
a
th

 i
n

 M
u

s
c
le

 T
is

s
u

e
 v

ia
 M

y
o

g
lo

b
in

 R
e
le

a
s
e
: 

 
A

 C
o

m
p

u
ta

ti
o

n
a
l 
M

o
d

e
l 
o

f 
M

e
c
h

a
n

o
-C

h
e
m

ic
a
l 
In

te
rp

la
y
 i
n

 D
e
e
p

 T
is

s
u

e
 I
n

ju
ry

 (
D

T
I)

 

L
is

a
 T

u
c

k
e

r-
K

e
ll

o
g

g
 1

* , 
A

m
it

 G
e

fe
n

 2
 

1
*  D

u
k
e

-N
U

S
 M

e
d

ic
a

l 
S

c
h

o
o

l,
 S

in
g

a
p

o
re

, 
lis

a
.t

u
c
k
e

r-
k
e

llo
g

g
@

d
u

k
e

-n
u

s
.e

d
u

.s
g

, 
2
 D

e
p

t.
 o

f 
B

io
m

e
d

ic
a

l 
E

n
g

in
e

e
ri

n
g

, 
T

e
l 
A

v
iv

 U
n

iv
e

rs
it
y
, 

Is
ra

e
l.
 

 
In

tr
o

d
u

c
ti

o
n

 
D

e
e

p
 t

is
s
u

e
 i

n
ju

ri
e

s
 (

D
T

I)
 h

a
v
e

 a
 d

a
n

g
e

ro
u

s
 p

o
te

n
ti
a

l 
fo

r 
ra

p
id

 
d

e
te

ri
o

ra
ti
o

n
. 

M
u

s
c
le

 
n

e
c
ro

s
is

 
re

le
a

s
e

s
 
th

e
 

h
e

m
e

-c
o

n
ta

in
in

g
 

p
ro

te
in

 
m

y
o

g
lo

b
in

 
[1

],
 

w
h

ic
h

 
c
a

n
 

c
a

u
s
e

 
to

x
ic

 
le

v
e

ls
 

o
f 

o
x
id

a
ti
v
e

 
s
tr

e
s
s
, 

u
n

le
s
s
 

th
e

 
m

y
o

g
lo

b
in

 
is

 
p

a
c
k
a

g
e

d
 

in
tr

a
c
e
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la

rl
y
 

w
it
h

in
 

a
 

s
p

e
c
ia

liz
e

d
 a

n
ti
o

x
id

a
n

t 
e

n
v
ir

o
n

m
e

n
t 

[2
].

  
E

x
tr

a
c
e

llu
la

r 
m

y
o

g
lo

b
in

 
is

 
k
n

o
w

n
 

to
 

c
a

u
s
e

 
c
e

ll 
d

e
a

th
 

w
h

e
n

 
c
o

n
c
e

n
tr

a
te

d
, 

fo
r 

e
x
a

m
p

le
 

in
 

k
id

n
e

y
 

ti
s
s
u

e
 

d
u

ri
n

g
 

c
le

a
ra

n
c
e

 f
ro

m
 c

ir
c
u

la
ti
o

n
 a

ft
e

r 
m

u
s
c
le

 i
n

ju
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. 
 N

o
t 

y
e

t 
s
tu

d
ie

d
 
is

 
th

e
 
p

o
te

n
ti
a

l 
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r 
e

x
tr

a
c
e

llu
la

r 
m

y
o

g
lo

b
in

 
to

 
d

a
m

a
g

e
 
m

u
s
c
le
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s
s
u

e
 
d

u
ri

n
g

 
D

T
I.

 
 
T

h
is

 
q

u
e

s
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o

n
 
is

 
p

a
rt
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u

la
rl

y
 

re
le

v
a

n
t 

fo
r 

a
 

c
o

n
te

x
t 

o
f 

m
e

c
h

a
n

ic
a

l 
d

e
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a

ti
o

n
, 

fi
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y
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b
e

c
a

u
s
e

 
m

y
o

g
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b
in

 
c
o

u
ld

 
a

c
c
u

m
u

la
te

 e
x
tr

a
c
e

llu
la

rl
y
 d

u
e

 t
o

 m
y
o

tu
b

e
 r

u
p

tu
re

 o
r 

p
re

s
s
u

re
-i

n
d

u
c
e

d
 p

la
s
m

a
 m

e
m

b
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n
e

 p
e

rm
e

a
b

ili
ty

 [
3

],
 

a
n

d
 

s
e

c
o

n
d

ly
, 

b
e

c
a

u
s
e

 
o

x
id

a
ti
v
e

 
s
tr

e
s
s
 

c
a

u
s
e

s
 

m
e

m
b

ra
n

e
 

p
e

ro
x
id

a
ti
o

n
 

[4
] 

a
n

d
 

fa
c
ili

ta
te

s
 

th
e

 
m

e
c
h

a
n

ic
a

l 
ru

p
tu

re
 o

f 
m

e
m

b
ra

n
e

s
 [

5
].

 I
n

 t
h

is
 w

o
rk

 w
e

 
u

s
e

 
c
o

m
p

u
ta

ti
o

n
a

l 
m

o
d

e
lin

g
 

to
 

s
im

u
la

te
 

a
 

p
o

te
n

ti
a

l 
ro

le
 
fo

r 
e

x
tr

a
c
e

llu
la

r 
m

y
o

g
lo

b
in

 
in

 
in

d
u

c
in

g
 
o

x
id

a
ti
v
e

 
s
tr

e
s
s
, 

lo
s
s
 
o

f 
m

e
m

b
ra

n
e

 
in

te
g

ri
ty

, 
a

n
d

 
e

x
tr

a
c
e

llu
la

r 
re

le
a

s
e

 
o

f 
a

d
d

it
io

n
a

l 
m

y
o

g
lo

b
in

. 
 

O
u

r 
th

e
o

re
ti
c
a

l 
re

s
u

lt
s
 i

llu
s
tr

a
te

 a
 c

a
ta

s
tr

o
p

h
ic

 f
e

e
d

b
a

c
k
 l

o
o

p
 o

f 
s
e

lf
-

p
e

rp
e

tu
a

ti
n

g
 

d
e

a
th

 
in

 
m

u
s
c
le

 
c
e

lls
, 

d
u

e
 

to
 

th
e

 
c
o

m
b

in
a

ti
o

n
 o

f 
o

x
id

a
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o

n
 a

n
d

 d
e
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rm

a
ti
o

n
. 

M
e

th
o

d
s

 
A

 
c
o

m
p

u
ta

ti
o

n
a

l 
m

o
d

e
l 

o
f 

m
u

s
c
le

 
in

ju
ry

 
d

y
n

a
m

ic
s
 

s
im

u
la

te
d

 b
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c
h

e
m

ic
a

l 
fa

c
to

rs
 a

n
d

 c
e

ll 
s
ta

te
 o

v
e
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ti
m
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ig
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d

e
p
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th

e
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ju

ri
o

u
s
 

e
ff

e
c
ts
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c
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d
e

d
 

in
 

th
e

 
m

o
d

e
l.
  

In
 a

d
d

it
io

n
, 

fo
r 

e
a

c
h

 i
n

ju
ri

o
u

s
 e

ff
e

c
t,

 t
h

e
 m

o
d

e
l 

h
a

d
 a

 h
o

m
e

o
s
ta

ti
c
 c

o
u

n
te

r-
e

ff
e

c
t 

(n
o

t 
s
h

o
w

n
) 

s
u

c
h

 a
s
 

a
n

ti
o

x
id

a
n

ts
 

to
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s
o
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e

 
o

x
id

a
ti
v
e

 
s
tr

e
s
s
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e
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s
e
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u
a

n
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v
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 m
e

a
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u
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m
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 c
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n
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o
t 

a
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a
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b

le
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 s

o
m

e
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m

e
s
 n

o
t 
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a

s
ib

le
 w

it
h

 p
re

s
e

n
t 

te
c
h

n
o

lo
g

y
) 
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r 

m
a

n
y
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H
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H
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R
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c
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p
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c
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 d
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 p
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b
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e
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c
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c
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b
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h
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o
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n
if
o

rm
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e
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a
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 b
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v
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U

K
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o
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p
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a
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e
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g
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e
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e
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o
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a

b
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s
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a
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U

 
a

c
q

u
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w
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h
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c
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s
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u

e
 
v
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b
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V
N
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c
o

n
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s
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n

d
 

v
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s
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U
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c
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c
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b
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b
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c
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c
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R
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A
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c
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b
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b
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b
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c
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n
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s
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h

e
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u
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s
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e

n
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 c
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c
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c
u

te
 U
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c
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b
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b
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c
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 f
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ra
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b
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c
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b
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 f
ig

u
re

 (
4

3
%

) 
is

 
s
ti
ll 

p
o

s
s
ib

ly
 h

ig
h

e
r 

th
a

n
 t

h
e

 a
c
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b
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b
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b
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 p
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 d
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 d
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c
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 d
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 d
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 p
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c
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 c
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 c
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 c
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b
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c
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c
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b
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c
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 c
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 D
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c
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b
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b
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c
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b
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c
ia

lis
t;

 C
a

ro
le

 Y
o

u
n

g
, 

T
is

s
u

e
 V

ia
b

ili
ty

 N
u

rs
e

 
S

p
e

c
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 d
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c
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u
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re
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p
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p
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ABSTRACTS OF ORAL PRESENTATIONS
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p
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c
k
h

o
lm

, 
S

w
e

d
e

n
  

 
 

C
o

p
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 p
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c
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p
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d
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L
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u
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b
e
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a
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n
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p
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p
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f.
n

o
 

 2
 U

p
p

s
a

la
 U

n
iv

e
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e
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O
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P
a
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c
u
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u
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p
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n
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H
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 c
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c
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c
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c
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c
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p
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p
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c
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 c
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 b
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c
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h
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n
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h
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e

r 
th

e
re

 
c
o

m
p

a
re

d
 t

o
 o

th
e

r 
s
k
in

 a
re

a
s
, 

a
n

d
 s

e
c
o

n
d

ly
 h

e
e

l 
s
k
in

 
g

e
n

e
ra

lly
 
la

c
k
s
 
s
u

p
p

o
rt

in
g

 
fa

tt
y
 
ti
s
s
u

e
s
 
b

e
tw

e
e

n
 
th

e
 

s
k
in

 
a

n
d

 
th

e
 

b
o

n
y
 

p
ro

m
in

e
n

c
e

s
. 

T
h

e
s
e

 
d

if
fe

re
n

c
e

s
 

b
e

tw
e

e
n

 
b

e
h

a
v
io

rs
 

o
f 

th
e

 
s
k
in

 
a

re
a

s
 

u
n

d
e

r 
lo

a
d

in
g

 
c
o

u
ld

 i
n

d
ic

a
te

 d
if
fe

re
n

t 
p

a
th

o
g

e
n

ic
 p

a
th

w
a

y
s
 t

o
 o

n
s
e

t 
a

n
d

 d
e

v
e

lo
p

m
e

n
t 

o
f 

P
U

s
/I

A
D

. 

C
li

n
ic

a
l 

re
le

v
a

n
c

e
  

U
n

d
e

rs
ta

n
d

in
g

 
th

e
 

a
fo

re
m

e
n

ti
o

n
e

d
 

a
n

a
to

m
ic

a
l-

s
it
e

-
d

e
p

e
n

d
e

n
t 

d
if
fe

re
n

c
e

s
 

b
e

tw
e

e
n

 
s
tr

u
c
tu

ra
l 

s
k
in

 
b

e
h

a
v
io

rs
 

u
n

d
e

r 
a

n
d

 
p

o
s
t 

lo
a

d
in

g
 

s
h

o
u

ld
 

s
u

p
p

o
rt

 
d

e
v
e

lo
p

m
e

n
t 

o
f 

te
c
h

n
o

lo
g

ie
s
 
fo

r 
p

re
v
e

n
ti
n

g
 
P

U
s
/I

A
D

 
e

,g
, 

in
 t

e
x
ti
le

s
 a

n
d

 s
u

p
p

o
rt

 s
u

rf
a

c
e

s
. 

A
c

k
n

o
w

le
d

g
e

m
e

n
ts

 

W
e

 t
h

a
n

k
 A

n
n

e
tt

e
 A

n
d

ru
c
k
, 

th
e

 C
R

C
 s

tu
d

y
 t

e
a

m
 a

n
d

 
th

e
 v

o
lu

n
te

e
rs

 f
o

r 
c
o

n
d

u
c
ti
n

g
 a

n
d

 f
o

r 
p

a
rt

ic
ip

a
ti
o

n
 i
n

 
th

e
 s

tu
d

y
. 

C
o

n
fl

ic
t 

o
f 

In
te

re
s

t:
 n

o
n

e
. 

R
e

fe
re

n
c

e
s

 

[1
] 

E
d

w
a

rd
s
 C

. 
e

t 
a

l.
, 

J
 P

h
o

to
d

e
rm

a
to

l,
 P

h
o

to
im

m
u

n
o

l,
 

P
h

o
to

m
e

d
. 

1
9

: 
1

6
9

-1
7

4
, 

2
0

0
3

 
[2

] 
K

ru
e

g
e

r 
N

. 
e

t 
a

l.
, 

S
k
in

 R
e

s
 T

e
c
h

n
o

l.
 1

7
:1

4
1

-1
4

8
, 

2
0

1
1

 
[3

] 
S

o
p

h
e

r 
R

. 
a

n
d

 G
e

fe
n

 A
.,

 M
e

d
 B

io
l 
E

n
g

 C
o

m
p

u
t,

 4
9

: 
9

7
-1

0
5

, 
2

0
1

1
 

  
 B

a
s
e

lin
e

  
  

  
  

  
  

  
  

9
0

 m
in

  
  

  
  

  
  

  
 1

5
0

 m
in
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ABSTRACTS OF ORAL PRESENTATIONS
P

ro
c
e

e
d

in
g

s
 o

f 
th

e
 1

7
th

 A
n

n
u

a
l 
E

u
ro

p
e

a
n

 P
re

s
s
u

re
 U

lc
e

r 
M

e
e

ti
n

g
 

S
to

c
k
h

o
lm

, 
S

w
e

d
e

n
  

 
 

C
o

p
y

ri
g

h
t 

©
 2

0
1

4
 b

y
 E

P
U

A
P
 

 

T
h

e
 q

u
e

s
t 

fo
r 

s
m

a
rt

 m
a

te
ri

a
ls

 t
o

 p
ro

te
c

t 
th

e
 f

ra
g

il
e

 s
k

in
: 

C
o

m
p

u
ta

ti
o

n
a

l 
m

o
d

e
li

n
g

 o
f 

h
o

w
 s

h
e

a
r 

a
n

d
 m

ic
ro

c
li

m
a

te
 i

n
fl

u
e

n
c

e
 s

k
in

 t
h

a
t 

ru
b

s
 a

g
a

in
s

t 
c

lo
th

in
g

, 
in

c
o

n
ti

n
e

n
c

e
 p

a
d

s
, 

d
ia

p
e

rs
 e

tc
. 

M
o

r 
B

e
n

-O
r 

F
ra

n
k

 1
, 

G
e

o
rg

e
s

 L
im

b
e

rt
 2

, 
M

a
n

d
y

 F
a

d
e

r 
3
, 

J
a

n
 K

o
tt

n
e

r 
4
, 

A
m

it
 G

e
fe

n
 1

  

1
D

e
p

t.
 o

f 
B

io
m

e
d

ic
a

l 
E

n
g

in
e

e
ri

n
g

, 
T

e
l 
A

v
iv

 u
n

iv
e

rs
it
y
, 

Is
ra

e
l,
 g

e
fe

n
@

e
n

g
.t

a
u

.a
c
.i
l;
 2

N
a

ti
o

n
a

l 
C

e
n

tr
e

 f
o

r 
A

d
v
a

n
c
e

d
 T

ri
b

o
lo

g
y
, 

F
a

c
u

lt
y
 o

f 
E

n
g

in
e

e
ri

n
g

 
a

n
d

 t
h

e
 E

n
v
ir

o
n

m
e

n
t,

 a
n

d
 3

F
a

c
u

lt
y
 o

f 
H

e
a

lt
h

 S
c
ie

n
c
e

s
, 

U
n

iv
e

rs
it
y
 o

f 
S

o
u

th
a

m
p

to
n

, 
U

K
; 

4
C

h
a

ri
té

 –
 U

n
iv

e
rs

it
ä

ts
m

e
d

iz
in

 B
e

rl
in

, 
G

e
rm

a
n

y
. 

In
tr

o
d

u
c

ti
o

n
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 

In
c
re

a
s
in

g
 e

v
id

e
n

c
e

 e
x
is

t 
th

a
t 

th
e

 s
k
in

-c
lo

th
in

g
, 

o
r,

 m
o

re
 

g
e

n
e

ra
lly

, 
a

n
y
 s

k
in

-m
a

te
ri

a
l 
(e

.g
. 

s
k
in

-i
n

c
o

n
ti
n

e
n

c
e

 p
a

d
 o

r 

s
k
in

-d
ia

p
e

r)
 

fr
ic

ti
o

n
a

l 
p

ro
p

e
rt

ie
s
 

a
n

d
 

th
e

 
m

ic
ro

c
lim

a
te

, 
w

h
ic

h
 

to
g

e
th

e
r 

c
o

n
s
ti
tu

te
 

th
e

 
lo

c
a

l 
th

e
rm

o
-m

e
c
h

a
n

ic
a

l 

c
o

n
d

it
io

n
s
 

w
it
h

in
 

a
n

d
 

a
ro

u
n

d
 

s
k
in

 
ti
s
s
u

e
s
, 

s
tr

o
n

g
ly

 
in

fl
u

e
n

c
e

 t
h

e
 s

u
s
c
e

p
ti
b

ili
ty

 o
f 

s
k
in

 t
o

 l
e

s
io

n
s
. 

L
e

s
io

n
s
 m

a
y
 

in
c
lu

d
e

 
b

lis
te

ri
n

g
, 

s
k
in

 
te

a
ri

n
g

 
a

n
d

 
in

c
o

n
ti
n

e
n

c
e

-
a

s
s
o

c
ia

te
d

 d
e

rm
a

ti
ti
s
 -

 i
f 

u
ri

n
e

 a
n

d
/o

r 
fa

e
c
e

s
 a

re
 p

re
s
e

n
t.

 

A
ll 

o
f 

th
e

s
e

 
p

la
y
 

a
 

ro
le

 
in

 
d

e
v
e

lo
p

m
e

n
t 

o
f 

s
u

p
e

rf
ic

ia
l 

p
re

s
s
u

re
 u

lc
e

rs
 (

S
P

U
s
).

 D
u

ri
n

g
 h

o
s
p

it
a

liz
a

ti
o

n
, 

c
h

a
n

g
e

s
 

in
 

m
ic

ro
c
lim

a
te

 
p

a
ra

m
e

te
rs

, 
p

a
rt

ic
u

la
rl

y
 

lo
c
a

l 
s
k
in

 
te

m
p

e
ra

tu
re

 a
n

d
 m

o
is

tu
re

 c
o

n
te

n
ts

, 
b

u
t 

a
ls

o
 e

x
p

o
s
u

re
 t

o
 

u
ri

n
e

 
a

n
d

 
s
to

o
l,
 
a

ff
e

c
t 

fr
ic

ti
o

n
a

l 
p

ro
p

e
rt

ie
s
 
b

e
tw

e
e

n
 
th

e
 

s
k
in

 a
n

d
 c

lo
th

in
g

/m
a

te
ri

a
ls

 a
s
 w

e
ll 

a
s
 t

h
e

 s
k
in

's
 s

ti
ff

n
e

s
s
 

a
n

d
 

s
tr

e
n

g
th

 
p

ro
p

e
rt

ie
s
, 

w
h

ic
h

 
m

a
k
e

s
 

s
k
in

 
m

o
re

 
s
u

s
c
e

p
ti
b

le
 

to
 

d
e

fo
rm

a
ti
o

n
 

d
a

m
a

g
e

 
[1

,2
].

 
In

 
a

d
d

it
io

n
, 

w
h

ile
 

re
p

o
s
it
io

n
in

g
, 

c
a

re
g

iv
e

rs
 

m
a

y
 

a
p

p
ly

 
la

rg
e

 
s
h

e
a

r 
fo

rc
e

s
 t

h
a

t 
c
a

n
 c

a
u

s
e

 m
e

c
h

a
n

ic
a

l 
fa

ilu
re

 o
f 

th
e

 a
lr

e
a

d
y
 

v
u

ln
e

ra
b

le
 

s
k
in

. 
F

o
r 

s
k
in

 
ti
s
s
u

e
s
 

th
a

t 
h

a
v
e

 
b

e
e

n
 

s
u

b
je

c
te

d
 

to
 

d
is

u
s
e

-r
e

la
te

d
 

o
r 

a
g

e
-r

e
la

te
d

 
c
h

a
n

g
e

s
 

[3
] 

w
h

ic
h

 c
a

u
s
e

 l
o

s
s
 o

f 
ti
s
s
u

e
 m

a
s
s
, 

s
ti
ff

n
e

s
s
 a

n
d

 s
tr

u
c
tu

ra
l 

s
tr

e
n

g
th

 
(i

n
c
lu

d
in

g
 

le
s
s
 

d
e

rm
a

l-
e

p
id

e
rm

a
l 

in
te

rl
o

c
k
in

g
; 

D
E

I)
, 

a
n

d
 

w
h

ic
h

 
a

re
 

fu
rt

h
e

r 
e

x
p

o
s
e

d
 

to
 

th
e

 
a

fo
re

m
e

n
ti
o

n
e

d
 c

o
n

d
it
io

n
s
, 

p
ro

te
c
ti
o

n
 b

y
 "

s
m

a
rt

 h
o

s
p

it
a

l 

c
lo

th
in

g
" 

o
r 

o
th

e
r 

te
c
h

n
o

lo
g

ic
a

l 
c
o

n
c
e

p
ts

 
c
a

n
 

b
e

 
c
o

n
s
id

e
re

d
. 

H
o

w
e

v
e

r,
 

d
e

v
e

lo
p

m
e

n
t 

o
f 

s
u

c
h

 
fr

ic
ti
o

n
-

re
d

u
c
in

g
 

te
c
h

n
o

lo
g

ie
s
 

re
q

u
ir

e
s
 

s
ta

n
d

a
rd

, 
o

b
je

c
ti
v
e

 
a

n
d

 
q

u
a

n
ti
ta

ti
v
e

 t
o

o
ls

 t
o

 e
v
a

lu
a

te
 e

ff
ic

a
c
y
. 

H
e

re
 w

e
 p

ro
v
id

e
 a

 

c
o

m
p

u
ta

ti
o

n
a

l 
m

o
d

e
lin

g
 

fr
a

m
e

w
o

rk
 

to
 

s
tu

d
y
 

s
k
in

-
c
lo

th
in

g
/m

a
te

ri
a

l 
m

e
c
h

a
n

ic
a

l 
a

n
d

 
th

e
rm

a
l 

in
te

ra
c
ti
o

n
s
, 

e
.g

. 
d

u
e

 t
o

 f
ri

c
ti
o

n
, 

s
k
in

/a
m

b
ie

n
t 

te
m

p
e

ra
tu

re
s
, 

h
u

m
id

it
y
 

a
n

d
 
s
u

p
p

o
rt

 
p

e
rm

e
a

b
ili

ty
 
in

 
is

o
la

ti
o

n
 
o

r 
in

 
c
o

m
b

in
a

ti
o

n
, 

u
s
in

g
 m

u
lt
ip

h
y
s
ic

s
 f

in
it
e

 e
le

m
e

n
t 

(F
E

) 
a

n
a

ly
s
is

. 
  

  

M
e

th
o

d
s

 
T

h
e

 m
o

d
e

lin
g

 c
o

n
s
id

e
rs

 a
 v

o
lu

m
e

 o
f 

in
te

re
s
t 

c
o

n
ta

in
in

g
 

th
e

 
ti
s
s
u

e
 

la
y
e

rs
 

(F
ig

. 
1

) 
o

f 
th

e
 

s
tr

a
tu

m
 

c
o

rn
e

u
m

, 

e
p

id
e

rm
is

 
a

n
d

 
d

e
rm

is
 

(i
n

c
lu

d
in

g
 

th
e

 
d

e
rm

a
l-

e
p

id
e

rm
a

l 
ju

n
c
ti
o

n
s
; 

D
E

J
s
) 

a
n

d
 s

u
b

c
u

ta
n

e
o

u
s
 f

a
t.

 S
h

e
a

r 
s
tr

a
in

s
 a

n
d

 

th
e

rm
a

l 
e

n
e

rg
ie

s
 
w

e
re

 
c
a

lc
u

la
te

d
 
to

 
in

d
ic

a
te

 
e

x
te

n
ts

 
o

f 
m

e
c
h

a
n

ic
a

l 
a

n
d

 
h

e
a

t 
lo

a
d

s
 
–

 
p

o
in

ti
n

g
 
to

 
ri

s
k
 
le

v
e

ls
 
fo

r 

ti
s
s
u

e
 
b

re
a

k
d

o
w

n
 
e

.g
. 

w
h

ile
 
c
lo

th
in

g
 
is

 
ru

b
b

in
g

 
a

g
a

in
s
t 

th
e

 
s
k
in

 
in

 
a

 
fr

ic
ti
o

n
a

l 
s
lid

in
g

 
c
o

n
d

it
io

n
 

(r
e

le
v
a

n
t 

to
 

b
lis

te
ri

n
g

 a
s
 a

 p
a

th
w

a
y
 t

o
 S

P
U

s
).

 T
h

e
 c

o
n

s
ti
tu

ti
v
e

 l
a

w
s
 

fo
r 

th
e

 s
tr

a
tu

m
 c

o
rn

e
u

m
, 

e
p

id
e

rm
is

, 
d

e
rm

is
 a

n
d

 f
a

t 
w

e
re

 

e
a

c
h

 s
e

t 
a

s
 h

y
p

e
re

la
s
ti
c
 n

e
o

-H
o

o
k
e

a
n

, 
a

n
d

 t
h

e
 c

lo
th

in
g

 
w

a
s
 l
in

e
a

r 
e

la
s
ti
c
. 

D
im

e
n

s
io

n
s
 a

n
d

 m
e

c
h

a
n

ic
a

l 
p

ro
p

e
rt

ie
s
 

fo
r 

th
e

 t
is

s
u

e
 l
a

y
e

rs
 w

e
re

 a
ll 

a
d

o
p

te
d

 f
ro

m
 l
it
e

ra
tu

re
 [

4
].

  

      F
ig

. 
1

: 
T

h
e

 t
is

s
u

e
 l
a

y
e

rs
 a

n
d

 c
lo

th
in

g
/m

a
te

ri
a

l 
in

 t
h

e
 m

o
d

e
l.
 

R
e

s
u

lt
s

  
E

x
a

m
p

le
 

d
is

tr
ib

u
ti
o

n
s
 

o
f 

s
h

e
a

r 
s
tr

a
in

s
 

a
n

d
 

th
e

rm
a

l 

e
n

e
rg

ie
s
 

w
h

ile
 

th
e

 
s
k
in

 
is

 
ru

b
b

in
g

 
a

g
a

in
s
t 

a
 

p
ie

c
e

 
o

f 

c
lo

th
in

g
 

a
re

 
s
h

o
w

n
 

in
 

F
ig

. 
2

, 
w

h
ic

h
 

d
e

p
ic

ts
 

th
a

t 
m

e
c
h

a
n

ic
a

l 
(l

e
ft

 f
ra

m
e

) 
a

n
d

 t
h

e
rm

a
l 

lo
a

d
in

g
 (

ri
g

h
t 

fr
a

m
e

) 

b
o

th
 
c
o

n
c
e

n
tr

a
te

 
a

t 
th

e
 
D

E
J
s
 
a

n
d

 
h

e
n

c
e

, 
th

e
 
m

o
d

e
lin

g
 

id
e

n
ti
fi
e

s
 t

h
e

s
e

 i
n

te
rf

a
c
e

s
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ORAL PRESENTATIONS
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in Complex Treatment of Decubitus
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P2 Material science for pressure
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Patients: Negative Pressure Wound
Therapy and Octenidine-containing
Wound Irrigation Solution – in-vitro
Results and Clinical Outcome
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P11 Predictive validity of four risk assessment
scales for prediction of pressure ulcer
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P12 Peroperative pressure ulcers – A
unknown phenomenon?
Bang Benita, Hellengreen Linda Charlotte

P13 Correlation between electronically
generated nurse feedback and the
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P17 Pressure Ulcer Prevalence Survey – an
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Diverse Clinical Settings
Rhodes Shannon, Crawford Penny, Jaradeh
Kindah, Burns Mark, Burns Martin

P21 Usability and Reliability of the SEM
Scanner
Rhodes Shannon, Jaradeh Kindah,
Shamirian Anasheh, Clendenin Marta, 
Burns Martin
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evidence-based recommendations for
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P24 Successful management of a non-healing
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compromised child with a bacteria
binding gel dressing
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Intensive Care Patients
Ahtiala Maarit, Soppi Esa

P27 Vital Skin Predictor – a measurement
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Alliance Pressure Ulcer Priority Setting
Partnership
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P29 MRI and 3D FEA based investigation of
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P31 Preventing Heel Blisters in Orthopaedic
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P32 Systematic improvement of pressure
ulcer prevention
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open heart surgery and in ICU
Daukste Marite

P34 The prevention of sorrorigenic wounds
in intensive care 
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P35 Pressure ulcer prevention – Why don’t
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Engström M., Bääth Carina

P36 Marjolin Ulcer; Arising in A Pressure
Sore with Acute Malignant
Transformation
Kim Sue Min, Lee Jung Ho, Jun Young Joon,
Kim Young Jin

P37 Facial Pressure Ulcer due to The
Senstaken-Blackemore Tube Securing
Helmet
Kim Sue Min, Lee Jung Ho, Jun Young Joon,
Kim Young Jin

P38 Dual process theory and nurses’ pressure
ulcer related decision making
Samuriwo Ray, Pearlman Alan

P39 Soft-tissue complication during early
treatment of children with congenital
clubfoot: prevention and management
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Stepanova Yulia

P40 Cardiopulmonary resuscitation (CPR) -
function of air mattresses is useless? 
Soppi Esa, Iivanainen Ansa, Sikanen Leila,
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P41 What is a higher specification foam
mattress?
Soppi Esa, Lehtiö Juha, Saarinen Hannu

P42 Carital® Neo, a Unique Mattress
Solution for NICU and PICU
Soppi Esa, Torra I Bou Joan-Enric

P43 – P46 Pressure ulcer: teaching the 
mechanical basics over 6 years 
Fraissinet  Jean-Marc

P47 Electrical Stimulation for Pressure Ulcer
Treatment in People with Spinal Cord
Injuries: A Meta Analysis and Systematic
Review
Liu Liang, Moody J., Gall A.

P48 To prevent and treat pressure ulcers
through a holistic approach and team
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Stenius Madeleine, Bergfeldt Carin
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P49 A course in the holistic approach to
healing pressure ulcers in persons with
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Bergfeldt Carin, Stenius Madeleine
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accordance with the 2nd world wide Stop
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Fohsl-Grande Barbara, Duft Markus,
Krammel Michaela, Mayer Wolfgang

P51 No pressure in C-ICU!
Didriksson Gunilla, Oswald Päivi,
Samuelsson Malin, Strand Helene

P52 Dressings & Topical Agents for
Preventing Pressure Ulcers – A
Cochrane Review
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adult critical care to optimise outcomes
in pressure ulcer prevention
Green Mark, Bell John-Owen

P63 A Comparison of the Ability of
Collagen/ORC and Other Biomaterials
to Reduce Protease Activity
Gibson Molly, Cullen Breda

P64 Pressure ulcer study in Finland
Hjerppe Anna, Koivunen Marita, 
Luotola Eija, Asikainen Paula

P65 Standardized patient-centered bedside
handover for improve continuity of
patient care
Sterner Eila

P66 Biophotonics: a novel approach to the
treatment of wounds
Burroughes David, Devemy Emmanuelle,
Ohayon David, Vezima Denis, DesRosiers Eric

P67 Objective evaluation by reflectance
spectrophotometry can be of clinical
value
Sterner Eila

P68 Reliability and Predictive Validity of
Braden Scale in Turkish Intensive Care
Patients 
Tosun Zeynep Kurtulus, Pinar Rukiye

P69 Prevalence of Pressure Ulcers in
Intensive Care Unit Patients in Turkey
Tosun Zeynep Kurtulus, Pinar Rukiye

P70 Instrument measuring of the competence
"risk assessment of pressure ulcer"
applicable to simulation of clinical
practice: process validation
Moura Elaine Cristina Carvalho, 
Carili M.H.L., Bezerra S.M.G.

P71 Detecting Subclinical Pressure Induced
Tissue Damage among Nursing Home
Residents with Subepidermal Moisture
(SEM) Measures: Preliminary Findings
Bates-Jensen Barbara, McCreath Heather,
Nakagami Gojiro, Patlan Anabel

P72 The use of DACC technology in two
patients under Negative Wound Pressure
Therapy - A new approach.
Allymamod Akrum

P73 Prevalence of pressure ulcers (PU) in a
central hospital Portugal
Ramos Paulo, Mota Filomena, Carniero
Patrícia, Oliveira Jorge, Alves Paulo

P74 Increasing quality decreasing Incidence
of PU in a ICU
Neves Vasco, Alves P., Teixeira H., 
Rodrigues P., Rodrigues A., Rocha L.

P75 Choose the "spaceship" for succeed with
your goal!
Sandberg Anneli, Sterner Eila

P76 Problematic Stage IV Pressure Ulcers on
Heels closed with Polymeric Membrane
Dressings
Agathangelou Charalambos

P77 STOP ALL Pressure Ulcers: Success
Through Ownership, Prevention, Audit,
Learning and Leadership 
Donnelly Jeannie, Semple Lorna, 
Dunlop Simon, Sira Kevin, Robinson David

P78 SKIN Champions for Kids
Lundy Claire, Black Bronagh, 
Hegarty Pauline, Warwick Carol
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P2 Material science for pressure
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P16 Defeating IAD with
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P17 Do we do correctly all for the
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P19 Decision making in mattress choice:
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re

s
t 

fo
r 

v
e

n
ti
la

te
d

 
IC

U
 
p

a
ti
e

n
ts

 
w

h
o

 
is

 
re

c
o

m
m

e
n

d
e

d
 

to
 

p
re

v
e

n
t 

p
n

e
u

m
o

n
ia

. 
M

e
a

n
w

h
ile

, 
th

e
 

e
ti
o

lo
g

y
 

o
f 

in
c
o

n
ti
n

e
n

c
e

 
a

s
s
o

c
ia

te
d

 
d

e
rm

a
ti
ti
s
 (

IA
D

) 
d

if
fe

rs
 f

ro
m

 P
U

, 
b

u
t 

IA
D

 a
n

d
 P

U
 o

ft
e

n
 

c
o

e
x
is

ts
.[

2
] T

h
e

 
s
k
in

 
a

ff
e

c
te

d
 
b

y
 
in

c
o

n
ti
n

e
n

c
e

 
is

 
le

s
s
 

to
le

ra
n

t 
to

 
p

re
s
s
u

re
, 

fr
ic

ti
o

n
, 

a
n

d
 

s
h

e
a

r.
[3

] 
T

h
e

 
p

u
rp

o
s
e

 o
f 

th
is

 s
tu

d
y
 w

a
s
 t

o
 e

v
a

lu
a

te
 i
f 

a
p

p
lic

a
ti
o

n
 o

f 
a

 
s
ili

c
o

n
e

 
b

o
rd

e
r 

fo
a

m
 

d
re

s
s
in

g
 

to
 

th
e

 
s
a

c
ra

l 
a

n
d

 
c
o

c
c
y
g

e
a

l 
a

re
a

s
, 

w
o

u
ld

 
h

e
lp

 
to

 
d

e
c
re

a
s
e

 
P

U
 

o
c
c
u

rr
e

n
c
e

 
a

n
d

 
IA

D
 
s
c
o

re
 
a

m
o

n
g

 
p

a
ti
e

n
ts

 
a

t 
ri

s
k
 
in

 
th

e
 

IC
U

, 
a

s
 

c
o

m
p

a
re

d
 

to
 

s
ta

n
d

a
rd

 
P

U
 

p
re

v
e

n
ta

ti
v
e

 
c
a

re
. 

 

M
e

th
o

d
s

 

D
a

ta
 

w
e

re
 

c
o

lle
c
te

d
 

u
s
in

g
 

a
 

n
o

n
-r

a
n

d
o

m
iz

e
d

 
c
o

m
p

a
ri

s
o

n
 c

o
h

o
rt

 s
tu

d
y
. 

S
u

b
je

c
ts

 a
n

d
 S

e
tt

in
g

s
: 

1
0

2
 

p
a

ti
e

n
ts

 (
>

4
0

 y
e

a
rs

 o
f 

a
g

e
) 

w
it
h

 a
 B

ra
d

e
n

 s
c
a

le
 s

c
o

re
 

o
f 

1
6

 o
r 

le
s
s
 w

h
o

 w
e

re
 a

d
m

it
te

d
 t

o
 t

w
o

 I
C

U
s
 a

t 
th

e
 

S
a

m
s
u

n
g

 M
e

d
ic

a
l 

C
e

n
te

r 
in

 S
e

o
u

l 
p

a
rt

ic
ip

a
te

d
 i

n
 t

h
e

 
s
tu

d
y
. 

In
s
tr

u
m

e
n

ts
: 

P
U

 d
e

v
e

lo
p

m
e

n
t 

w
a

s
 d

e
te

rm
in

e
d

 
b

a
s
e

d
 o

n
 t

h
e

 g
u

id
e

lin
e

s
 o

f 
E

P
U

A
P

 a
n

d
 N

P
U

A
P

. 
IA

D
 

w
a

s
 

m
e

a
s
u

re
d

 
u

s
in

g
 

th
e

 
In

c
o

n
ti
n

e
n

c
e

 
A

s
s
o

c
ia

te
d

 
D

e
rm

a
ti
ti
s
 

a
n

d
 

it
s
 

s
e

v
e

ri
ty

 
in

s
tr

u
m

e
n

t 
(I

A
D

S
).

[4
] 

5
2

 
s
u

b
je

c
ts

 
w

e
re

 
a

s
s
ig

n
e

d
 

to
 

th
e

 
e

x
p

e
ri

m
e

n
ta

l 
g

ro
u

p
 

(s
ta

n
d

a
rd

 P
U

 p
re

v
e

n
ti
v
e

 c
a

re
 r

o
u

ti
n

e
 p

lu
s
 a

p
p

lic
a

ti
o

n
 

o
f 

th
e

 s
ili

c
o

n
e

 b
o

rd
e

r 
fo

a
m

 d
re

s
s
in

g
),

 a
n

d
 5

0
 s

u
b

je
c
ts

 
w

e
re

 
a

s
s
ig

n
e

d
 

to
 

th
e

 
c
o

n
tr

o
l 

g
ro

u
p

 
(s

ta
n

d
a

rd
 

P
U

 
p

re
v
e

n
ti
v
e

 
c
a

re
 
a

lo
n

e
).

 
T

h
e

 
n

u
m

b
e

r 
o

f 
p

a
ti
e

n
ts

 
th

a
t 

d
e

v
e

lo
p

e
d

 
P

U
 

in
 

th
e

 
e

x
p

e
ri

m
e

n
ta

l 
g

ro
u

p
 

w
a

s
 

c
o

m
p

a
re

d
 w

it
h

 t
h

a
t 

fr
o

m
 t

h
e

 c
o

n
tr

o
l 
g

ro
u

p
 u

s
in

g
 t

h
e

 
2
-

te
s
t 

(T
a

b
le

 
1

).
 

T
h

e
 

IA
D

S
 

s
c
o

re
 

o
f 

th
e

 
e

x
p

e
ri

m
e

n
t 

g
ro

u
p

 w
a

s
 m

e
a

s
u

re
d

 a
n

d
 c

o
m

p
a

re
d

 w
it
h

 t
h

o
s
e

 o
f 

th
e

 
c
o

n
tr

o
l 

g
ro

u
p

 
u

s
in

g
 
a

n
 
in

d
e

p
e

n
d

e
n

t 
t-

te
s
t 

(T
a

b
le

 
2

).
 

L
o

g
is

ti
c
 

re
g

re
s
s
io

n
 

w
a

s
 

c
a

rr
ie

d
 

o
u

t 
to

 
a

n
a

ly
z
e

 
th

e
 

re
la

ti
o

n
s
h

ip
 

b
e

tw
e

e
n

 
th

e
 

IA
D

S
 

s
c
o

re
 

a
n

d
 

p
re

s
s
u

re
 

u
lc

e
r 

d
e

v
e

lo
p

m
e

n
t 

(T
a

b
le

 3
).

 

R
e

s
u

lt
s

  

B
o

th
 

th
e

 
in

c
id

e
n

c
e

 
o

f 
P

U
 

d
e

v
e

lo
p

m
e

n
t 

a
n

d
 

IA
D

S
 

s
c
o

re
s
 w

e
re

 s
ig

n
if
ic

a
n

tl
y
 l
o

w
e

r 
(

2
=

2
1

.7
2

2
, 

p
<

.0
0

1
 a

n
d

 

t=
2

.1
6

6
, 

p
<

.0
3

3
, 

re
s
p

e
c
ti
v
e

ly
) 

in
 p

a
ti
e

n
ts

 a
s
s
ig

n
e

d
 t

o
 

th
e

 
e

x
p

e
ri

m
e

n
ta

l 
g

ro
u

p
 
a

s
 
c
o

m
p

a
re

d
 
to

 
th

o
s
e

 
in

 
th

e
 

c
o

n
tr

o
l 

g
ro

u
p

. 
T

h
e

 i
n

c
id

e
n

c
e

 o
f 

p
re

s
s
u

re
 d

e
v
e

lo
p

m
e

n
t 

s
ig

n
if
ic

a
n

tl
y
 
in

c
re

a
s
e

d
 
a

s
 
th

e
 
IA

D
S

 
s
c
o

re
 
in

c
re

a
s
e

d
 

(O
R

=
1

.9
0

0
, 

C
I=

1
.2

3
7

–
2

.9
1

7
).

 
A

 
lo

g
is

ti
c
 

re
g

re
s
s
io

n
 

a
n

a
ly

s
is

 
re

v
e

a
le

d
 

th
a

t 
p

re
s
s
u

re
 

u
lc

e
r 

d
e

v
e

lo
p

m
e

n
t 

w
a

s
 r

e
la

te
d

 t
o

 I
A

D
S

 s
c
o

re
 (

p
=

.0
0

3
) 

a
n

d
 t

h
a

t 
th

e
 r

is
k
 o

f 

d
e

v
e

lo
p

in
g

 
a

 
p

re
s
s
u

re
 

in
c
re

a
s
e

d
 

1
.9

 
fo

ld
 

fo
r 

e
v
e

ry
 

o
n

e
-p

o
in

t 
in

c
re

a
s
e

 i
n

 I
A

D
S

 s
c
o

re
. 

 

   

D
is

c
u

s
s

io
n

 

W
e

 
h

y
p

o
th

e
s
iz

e
 
th

a
t 

th
is

 
d

if
fe

re
n

c
e

 
is

 
a

t 
le

a
s
t 

p
a

rt
ly

 
a

tt
ri

b
u

ta
b

le
 
to

 
p

ro
te

c
ti
o

n
 
a

ff
o

rd
e

d
 
b

y
 
th

e
 
d

re
s
s
in

g
 
to

 
th

e
 

s
a

c
ru

m
 

a
n

d
 

th
e

 
g

lu
te

a
l 

fo
ld

 
a

lo
n

g
 

th
e

 
c
o

c
c
y
x
. 

A
d

d
it
io

n
a

l 
re

s
e

a
rc

h
 

is
 

n
e

e
d

e
d

 
to

 
c
o

n
fi
rm

 
th

is
 

h
y
p

o
th

e
s
is

. 
R

e
s
u

lt
s
 

o
f 

th
is

 
s
tu

d
y
 

re
v
e

a
le

d
 

a
n

 
a

s
s
o

c
ia

ti
o

n
 b

e
tw

e
e

n
 P

U
 o

c
c
u

rr
e

n
c
e

 a
n

d
 I

A
D

S
 s

c
o

re
. 

A
lt
h

o
u

g
h

 t
h

e
 e

ti
o

lo
g

y
 o

f 
IA

D
 c

le
a

rl
y
 d

if
fe

rs
 f

ro
m

 t
h

a
t 

o
f 

p
re

s
s
u

re
 

u
lc

e
ra

ti
o

n
, 

th
e

 
c
o

n
d

it
io

n
s
 

o
ft

e
n

 
c
o

e
x
is

t.
 

A
d

d
it
io

n
a

l 
re

s
e

a
rc

h
 

is
 

n
e

e
d

e
d

 
to

 
fu

rt
h

e
r 

c
la

ri
fy

 
th

e
 

n
a

tu
re

 o
f 

th
is

 r
e

la
ti
o

n
s
h

ip
. 

 

C
li

n
ic

a
l 

re
le

v
a

n
c

e
  

U
s
e

 o
f 

a
 s

ili
c
o

n
e

 b
o

rd
e

r 
fo

a
m

 d
re

s
s
in

g
 a

p
p

lic
a

ti
o

n
 w

a
s
 

fo
u

n
d

 
to

 
re

d
u

c
e

 
th

e
 

o
c
c
u

rr
e

n
c
e

 
o

f 
P

U
 

a
n

d
 

IA
D

S
 

s
c
o

re
s
 i
n

 a
 g

ro
u

p
 o

f 
c
ri

ti
c
a

lly
 i
ll 

p
a

ti
e

n
ts

. 
 

  A
c

k
n

o
w

le
d

g
e

m
e

n
ts

 

T
h

e
 

a
u

th
o

r 
th

a
n

k
 

J
M

 
H

w
a

n
g

, 
R

N
 

fo
r 

th
e

 
s
ta

ti
s
ti
c
a

l 
a

n
a

ly
s
is

. 
 

 C
o

n
fl

ic
t 

o
f 

In
te

re
s

t 
: 

N
o

n
e

 

R
e

fe
re

n
c

e
s

 

[1
] 

W
a

ls
h

 
N

S
. 

e
t 

a
l.
, 

J
. 

W
o

u
n

d
 
O

s
to

m
y
 
C

o
n

ti
n

e
n

c
e

 

N
u

rs
. 

3
9

(2
):

1
4

6
-1

4
9

, 
2

0
1

2
 

[2
] 

G
ra

y
 M

. 
e

t 
a

l.
, 

J
 W

o
u

n
d

 O
s
to

m
y
 C

o
n

ti
n

e
n

c
e

 N
u

rs
. 

3
9

(1
):

6
1

-7
4

, 
2

0
1

2
 

[3
] 

D
e

fl
o

o
r 

T
. 

e
t 

a
l.
, 

J
 W

o
u

n
d

 O
s
to

m
y
 C

o
n

ti
n

e
n

c
e

 N
u

rs

.3
2

:3
0

2
-3

0
6

, 
2

0
0

5
 

[4
] 

B
o

rc
h

e
rt

 
K

. 
e

t 
a

l.
, 

J
 
W

o
u

n
d

 
O

s
to

m
y
 
C

o
n

ti
n

e
n

c
e

 

N
u

rs
. 

3
7

(5
):

5
2

7
-5

3
5

, 
2

0
1

0
  

 

P
5

P
6
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T
e

le
m

e
d

ic
in

e
; 

a
 p

re
s

s
u

re
 s

o
re

 p
ro

je
c

t-
 P

a
ti

e
n

t 
c

o
m

m
u

n
ic

a
ti

o
n

 a
ll

 t
h

e
 w

a
y

 h
o

m
e

 

T
h

e
 u

s
e

 o
f 

n
e

w
 t

e
c
h

n
o

lo
g

y
 a

s
 a

 c
o

m
m

u
n

ic
a

ti
o

n
 c

h
a

n
n

e
l 
to

 r
e

p
la

c
e

 l
o

n
g

 t
ra

v
e

lli
n

g
, 

tr
a

v
e

l 
e

x
p

e
n

s
e

s
 

a
n

d
 t

im
e

, 
is

 c
o

m
m

o
n

 i
n

 m
a

n
y
 w

o
rk

p
la

c
e

s
. 

V
id

e
o

 c
o

n
fe

re
n

c
in

g
 h

a
s
 l
o

n
g

 b
e

e
n

 u
s
e

d
 i
n

 b
o

th
 c

o
m

p
a

n
ie

s
, 

b
u

t 
a

ls
o

 p
ri

v
a

te
. 

T
o

d
a

y
, 

th
e

 o
p

p
o

rt
u

n
it
ie

s
 t

o
 c

o
m

m
u

n
ic

a
te

 a
re

 a
lm

o
s
t 

e
n

d
le

s
s
, 

re
g

a
rd

le
s
s
 o

f 
th

e
 

d
is

ta
n

c
e

s
. 

 N
o

rw
a

y
 i
s
 a

 c
o

u
n

tr
y
 w

it
h

 s
c
a

tt
e

re
d

 s
e

tt
le

m
e

n
ts

. 
T

h
a

t 
le

a
d

s
 t

o
 t

ra
v
e

lli
n

g
 o

v
e

r 
lo

n
g

 d
is

ta
n

c
e

s
, 

w
h

ic
h

 a
t 

ti
m

e
s
 c

a
n

 m
a

k
e

 i
t 

d
if
fi
c
u

lt
 t

o
 p

ro
v
id

e
 g

o
o

d
 h

e
a

lt
h

c
a

re
 s

u
p

p
o

rt
. 

F
o

r 
m

a
n

y
 y

e
a

rs
, 

S
u

n
n

a
a

s
 R

e
h

a
b

ili
ta

ti
o

n
 H

o
s
p

it
a

l 
h

a
s
 f

o
c
u

s
e

d
 o

n
 i
m

p
le

m
e

n
ta

ti
o

n
 o

f 
te

le
m

e
d

ic
in

e
 a

s
 a

 

w
a

y
 t

o
 c

o
m

m
u

n
ic

a
te

 w
it
h

 p
a

ti
e

n
ts

, 
c
o

lle
a

g
u

e
s
 a

n
d

 p
a

rt
n

e
rs

. 
T

h
is

 t
o

 f
a

c
ili

ta
te

 n
e

c
e

s
s
a

ry
 h

e
a

lt
h

c
a

re
 t

o
 

a
ll 

in
 n

e
e

d
 o

f 
it
. 

T
h

is
 e

v
e

n
tu

a
lly

 e
n

d
e

d
 u

p
 i
n

 w
h

a
t 

to
d

a
y
 i
s
 c

a
lle

d
 "

 T
h

e
 S

u
n

n
a

a
s
 m

o
d

e
l"

. 
W

e
 w

ill
 g

iv
e

 a
 

p
re

s
e

n
ta

ti
o

n
 o

f 
th

is
 M

o
d

e
l.
 

 S
u

n
n

a
a

s
 R

e
h

a
b

ili
ta

ti
o

n
 H

o
s
p

it
a

l 
h

a
s
 a

 n
a

ti
o

n
 –

w
id

e
 r

e
s
p

o
n

s
ib

ili
ty

 f
o

r 
p

a
ti
e

n
ts

 w
it
h

 s
p

in
a

l 
c
o

rd
 i
n

ju
ri

e
s
, 

a
m

o
n

g
 o

th
e

rs
. 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

 

In
 2

0
1

2
 t

w
o

 p
ilo

t 
p

ro
je

c
ts

 s
ta

rt
e

d
, 

u
s
in

g
 t

e
le

m
e

d
ic

in
e

 i
n

 t
h

e
 f

o
rm

 o
f 

v
id

e
o

 c
o

n
fe

re
n

c
in

g
, 

a
s
 a

n
 o

ff
e

r 
in

 

th
e

 o
u

tp
a

ti
e

n
t 

tr
e

a
tm

e
n

t 
o

f 
p

a
ti
e

n
ts

 w
it
h

 s
p

in
a

l 
c
o

rd
 i
n

ju
ry

 a
n

d
 p

re
s
s
u

re
 u

lc
e

rs
, 

a
n

d
 i
n

 t
h

e
 m

o
n

it
o

ri
n

g
 o

f 

a
p

h
a

s
ia

 p
a

ti
e

n
ts
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W

e
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s
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n
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n
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h
e
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e
 f

o
c
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n
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h
e

 r
e

s
u
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 f
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m
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it
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 u

lc
e
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W
e

 u
s
e

d
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e
c
o

m
m

e
n

d
a

ti
o

n
s
 f
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m
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h

e
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e
g

ia
n

 C
e

n
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g
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d
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a
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n

d
 

T
e

le
m

e
d

ic
in

e
, 

a
n

d
 w

e
 c

o
o

p
e

ra
te

d
 w

it
h

 t
h

e
 U

n
iv

e
rs

it
y
 o

f 
O

s
lo

 i
n

 t
h

e
 p

re
p

a
ra

ti
o

n
s
 f

o
r 

th
e

 p
ilo

t 
p

ro
je

c
t.

 

W
e

 w
a

n
te

d
 t

o
 o

ff
e

r 
e

q
u

a
l 
tr

e
a

tm
e

n
t 

to
 a

ll 
p

a
ti
e

n
ts

, 
re

g
a

rd
le

s
s
 o

f 
re

s
id

e
n

c
e

 a
n

d
 g

e
o

g
ra

p
h

ic
a

l 

o
b

s
ta

c
le

s
. 

W
e

 w
a

n
te

d
 t

o
 c

la
ri

fy
 i
f 

p
o

s
s
ib

le
 f

o
r 

p
a

ti
e

n
ts

 w
it
h

 s
p

in
a

l 
c
o

rd
 i
n

ju
ry

 a
n

d
 p

re
s
s
u

re
 u

lc
e

rs
 t

o
 b

e
 

fo
llo

w
e

d
 u

p
 a

t 
h

o
m

e
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n

 a
 s

a
fe

, 
p

re
d

ic
ta

b
le

 a
n

d
 r

e
s
p

o
n

s
ib

le
 m

a
n

n
e

r 
ra

th
e

r 
th

a
n

 t
o

 p
u

t 
th

e
m

 i
n

 h
o

s
p

it
a

l.
 

In
 a

d
d

it
io

n
, 

w
e

 w
a

n
te

d
 t

o
 i
m

p
ro

v
e

 i
n

te
ra

c
ti
o

n
 w

it
h

 h
o

m
e

c
a

re
 n

u
rs

in
g

 i
n

 t
h

e
 w

a
y
 t

h
a

t 
w

e
 o

ff
e

re
d

 

o
rg

a
n

iz
e

d
 t

ra
in

in
g

 i
n

 t
h

e
 c

a
re

 o
f 

p
re

s
s
u

re
 u

lc
e

rs
, 

a
n

d
 a

ls
o

 i
n

v
it
e

d
 t

h
e

 c
a

re
ta

k
e

rs
 t

o
 c

a
ll 

o
r 

s
e

n
d

 

m
e

s
s
a

g
e

s
 w

h
e

n
 t

h
e

y
 n

e
e

d
s
 a

s
s
is

ta
n

c
e
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it
h

 t
h

e
 P

la
s
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c
 S

u
rg

e
ry

 d
e

p
a
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m

e
n

t 
a

t 
O

s
lo

 U
n

iv
e

rs
it
y
 h

o
s
p

it
a

l,
 

fo
r 

th
e

 p
o

s
s
ib

ili
ty

 t
o

 q
u

ic
k
ly

 i
m

p
le

m
e

n
t 

“t
h

e
 r

ig
h

t 
tr

e
a

tm
e

n
t 

to
 t

h
e

 r
ig

h
t 

p
a

ti
e

n
t 

a
t 

th
e

 r
ig

h
t 

ti
m

e
”,

 a
im

in
g

 

th
e

 p
a

ti
e

n
ts

 t
o

 g
o

 b
a

c
k
 t

o
 h

a
b

it
u

a
l 
a

c
ti
v
it
y
 a

n
d

 p
a

rt
ic

ip
a

ti
o

n
 i
n

 h
o

m
e

, 
w

o
rk

 a
n

d
 s

o
c
ie

ty
. 

 

 D
u
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n

g
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0
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2
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s
e

v
e

n
 p

a
ti
e

n
ts

 w
e

re
 f

o
llo

w
e

d
 u

p
 i
n

 t
h

e
 p

ro
je

c
t.

 P
a

ti
e

n
ts

 a
n

d
 t

h
e

ir
 l
o

c
a

l 
c
a

re
g

iv
e

rs
 w

e
re

 

in
te

rv
ie

w
e

d
 a

b
o

u
t 

th
e

 e
x
p

e
ri

e
n

c
e

 o
f 

p
a

rt
ic

ip
a

ti
n

g
 i
n

 t
h

e
 p

ro
je

c
t.

 T
h

e
 f

e
e

d
b

a
c
k
 g

a
v
e

 u
s
 t

h
e

 o
p

p
o

rt
u

n
it
y
 

to
 f

a
c
ili

ta
te

 t
h

e
 t

re
a

tm
e

n
t.

 W
o

u
n

d
 h

e
a

lin
g

 w
e

re
 r

e
g

is
te

re
d

, 
w

e
 m

a
d

e
 s

o
c
io

e
c
o

n
o

m
ic

 c
a

lc
u

la
ti
o

n
s
, 

a
n

d
  

w
e

 r
e

v
e

a
le

d
 s

ta
ff

in
g

 n
e

e
d

s
 t

o
 o

ff
e

r 
s
u

c
h

 a
n

 o
u

tp
a

ti
e

n
t 

h
e

a
lt
h

c
a

re
, 

b
o

th
 i
n

 s
p

e
c
ia

lis
t-

 a
n

d
 i
n

 p
ri

m
a

ry
 

h
e

a
lt
h

c
a

re
. 

W
e

 w
ill

 g
iv

e
 a

 p
re

s
e

n
ta

ti
o

n
 w

it
h

 s
o

m
e

 o
f 

th
e

 r
e

s
u

lt
s
 f

ro
m

 t
h

is
 p

ilo
t 

p
ro

je
c
t.

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 

 W
e

 a
ls

o
 c

re
a

te
d

/ 
d

e
s
ig

n
e

d
 a

n
 e

 -
le

a
rn

in
g

 c
o

u
rs

e
 f

o
r 

u
s
e

 i
n

 p
ri

m
a

ry
 h

e
a

lt
h

c
a

re
. 

P
a

rt
s
 o

f 
th

is
 c

o
u

rs
e

 w
ill

 

b
e

 p
re

s
e

n
te

d
. 

T
h

e
 r

e
s
u

lt
s
 f

ro
m

 t
h

e
 p

ilo
t 

p
ro

je
c
t 

a
re

 g
o

o
d

, 
b

o
th

 i
n

 t
e

rm
s
 o

f 
h

e
a

lin
g

 o
f 

p
re

s
s
u

re
 u

lc
e

rs
, 

c
o

o
p

e
ra

ti
o

n
 

w
it
h

 p
ri

m
a

ry
 h

e
a

lt
h

 c
a

re
, 

a
n

d
 w

h
a

t 
c
o

m
e

s
 t

o
 s

o
c
io

e
c
o

n
o

m
ic

 h
e

a
lt
h

 s
a

v
in

g
s
. 

W
e

 w
ill

 p
re

s
e

n
t 

s
o

m
e

 o
f 

th
is

 s
a

v
in

g
s
. 

T
h

e
 p

ro
g

ra
m

m
e

 i
s
 n

o
w

 i
m

p
le

m
e

n
te

d
 i
n

 o
rd

in
a

ry
 o

u
tp

a
ti
e

n
t 

a
c
ti
v
it
y
 a

t 
S

u
n

n
a

a
s
 

re
h

a
b

ili
ta

ti
o

n
 h

o
s
p

it
a

l,
 b

u
t 

a
 p

ro
b

le
m

, 
h

o
w

e
v
e

r,
 i
s
 t

h
e

 e
a

rn
in

g
s
 t

o
 t

h
e

 h
o

s
p

it
a

l.
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p
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c
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S

w
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d
e

n
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p
y

ri
g

h
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c
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p
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1
*  V

u
ln

e
ra

 -
 I

ta
lia

n
 V

u
ln

o
lo

g
ic

a
l 
C

e
n

te
r 

T
u

ri
n

, 
It

a
ly

 c
a

s
s
in

o
@

v
u

ln
e

ra
.i
t 

  

In
tr

o
d

u
c

ti
o

n
 

C
a

ri
n

g
 f

o
r 

p
a

ti
e

n
ts

 w
it
h

 l
o

w
 m

o
b

ili
ty

, 
a

t 
ri

s
k
 o

f 
p

re
s
s
u

re
 

s
o

re
s
, 

g
e

n
e

ra
lly

 e
ld

e
rs

 w
it
h

 h
ig

h
 c

o
m

o
rb

id
it
y
, 

it
 m

e
a

n
s
 

in
c
re

a
s
e

 
p

re
v
e

n
ti
o

n
 

a
c
ti
v
it
ie

s
; 

b
u

t 
if
 

p
a

ti
e

n
ts

 
h

a
v
e

 
a

lr
e

a
d

y
 d

e
v
e

lo
p

e
d

 b
e

d
s
o

re
s
, 

th
e

n
 w

e
 n

e
e

d
 t

o
 s

u
rv

e
y
 

c
a

re
fu

lly
, 

to
 

a
v
o

id
 

n
e

w
 

le
s
io

n
s
 

a
n

d
 

to
 

m
a

n
a

g
e

 
th

e
 

s
it
u

a
ti
o

n
 a

t 
o

u
r 

b
e

s
t.

 T
h

is
 i

s
 o

ft
e

n
 n

o
t 

p
o

s
s
ib

le
 d

u
e

 t
o

 
la

c
k
 o

f 
h

u
m

a
n

 r
e

s
o

u
rc

e
s
 a

n
d

 t
o

o
 h

e
a

v
y
 w

o
rk

lo
a

d
s
. 

In
 

th
is

 
c
o

n
te

x
t,

 
it
 

b
e

c
o

m
e

s
 

v
e

ry
 

u
s
e

fu
l 

to
 

h
a

v
e

 
a

 
te

c
h

n
o

lo
g

ic
a

l 
s
u

p
p

o
rt

 t
h

a
t 

c
a

n
 r

e
a

lly
 h

e
lp

 c
a

re
g

iv
e

rs
 t

o
 

im
p

ro
v
e

 
p

a
ti
e

n
ts

 
m

a
n

a
g

e
m

e
n

t,
 

a
llo

w
in

g
 

a
 

d
e

e
p

e
r 

fo
c
u

s
 o

n
 m

o
b

ili
z
a

ti
o

n
 a

n
d

 v
it
a

l 
s
ig

n
s
[1
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W
e

 
s
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e

d
 

a
 

s
tu

d
y
 

o
f 

a
 

te
c
h

n
o
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g
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a

l 
d

e
v
ic

e
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a
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w

o
u

ld
 

a
llo

w
 

e
a

s
ie

r 
m

a
n

a
g

e
m

e
n

t 
o

f 
th

e
 

p
a

ti
e

n
t 

w
it
h

 
b

e
d

s
o

re
s
 (

o
r 

a
t 

ri
s
k
 o

f 
d

e
v
e

lo
p

in
g

).
 I

t’
s
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 c
o

m
p

u
te

ri
z
e

d
 

d
e

v
ic

e
 

th
a

t 
c
a

n
 

g
u

a
ra

n
te

e
 

p
re

v
e

n
ti
o

n
 

o
f 

a
d

v
e

rs
e

 
e

v
e

n
ts

 
w

it
h

 
c
o

n
ta

c
t-

fr
e

e
 

c
o

n
ti
n

u
o

u
s
 

m
o

n
it
o

ri
n

g
 

o
f 

H
e

a
rt

 R
a

te
, 

R
e

s
p

ir
a

to
ry

 R
a

te
 a

n
d

 M
o

ti
o

n
, 

w
it
h

o
u

t 
e

v
e

r 
to

u
c
h

in
g

 
th

e
 
p

a
ti
e

n
t;

 
in

 
th

e
 
e

v
e

n
t 

o
f 

a
 
c
h

a
n

g
e

 
in

 
a

 
p

a
ti
e

n
t’
s
 
s
ta

tu
s
, 

th
e

 
s
y
s
te

m
 
a

le
rt

s
 
c
a

re
g

iv
e

rs
 
a

t 
th

e
 

C
e

n
tr

a
l 

D
is

p
la

y
 

S
ta

ti
o

n
 

(C
D

S
),

 
o

n
 

la
rg

e
 

s
c
re

e
n

s
 

in
 

p
ro

m
in

e
n

t 
lo

c
a

ti
o

n
s
 

a
n

d
 

o
n

 
h

a
n

d
h

e
ld

 
d

e
v
ic

e
s
. 

T
h

e
 

s
y
s
te

m
 h

a
s
 b

e
e

n
 d

e
v
e

lo
p

e
d

 s
p

e
c
if
ic

a
lly

 f
o

r 
in

p
a

ti
e

n
ts

 
w

h
o

 n
e

e
d

s
 t

o
 b

e
 m

o
n

it
o

re
d

 f
re

q
u

e
n

tl
y
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F
ig

. 
1

: 
O

n
 t

h
e

 l
e

ft
 t

h
e

 s
c
re

e
n

 w
it
h

 g
e

n
e

ra
l 
d

a
ta

; 
o

n
 t

h
e

 r
ig

h
t 

th
e

 o
n

e
 w

it
h

 m
o

ti
o

n
 d

a
ta

. 

A
s
 y

o
u

 c
a

n
 s

e
e

 i
n

 f
ig

u
re

 1
, 

th
e

re
’s

 a
 m

o
n

it
o

r 
to

 s
h

o
w

 
a

ll 
d

a
ta

 
c
o

lle
c
te

d
 
b

y
 
th

e
 
d

e
v
ic

e
; 

th
e

re
’s

 
a

ls
o

 
a

n
 
a

p
p

 
th

a
t 

tu
rn

s
 

a
 

m
o

b
ile

 
in

to
 

a
 

re
a

l-
ti
m

e
 

a
le

rt
/r

e
m

in
d

e
r 

h
a

n
d

h
e

ld
 

d
e

v
ic

e
, 

s
p

e
c
if
ic

a
lly

 
d

e
v
e

lo
p

e
d

 
fo

r 
o

n
-d

u
ty

 
c
a

re
g

iv
e

rs
. 

O
u

r 
a

im
 

is
 

to
 

d
e

m
o

n
s
tr

a
te

 
th

e
 

re
a

l 
e

ff
e

c
ti
v
e

n
e

s
s
 a

n
d

 u
s
e

fu
ln

e
s
s
 o

f 
th

e
 d

e
v
ic

e
, 

n
o

t 
o

n
ly

 i
n

 
h

o
s
p

it
a

l 
u

n
it
s
, 

b
u

t 
a

ls
o

 a
t 

h
o

m
e

, 
to

 i
m

p
ro

v
e

 t
h

e
 q

u
a

lit
y
 

o
f 

c
a

re
 b

y
 r

e
la

ti
v
e

s
 a

n
d

 t
o

 a
llo

w
 e

ff
e

c
ti
v
e

 s
u

rv
e

ill
a

n
c
e

 
a

n
d

 
p

re
v
e

n
ti
o

n
[2

].
 
T

h
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e

t 
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fo

llo
w

 
p

a
ti
e

n
ts

 
a

t 
h

o
m

e
 f

o
r 

th
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e
-s
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 m

o
n

th
s
, 

e
v
a

lu
a

ti
n

g
 t

h
e

 s
k
in

 s
ta

tu
s
, 

th
e

 
c
a

re
g

iv
e

rs
 

m
a

n
a

g
e

m
e

n
t 

a
n

d
 

th
e

 
p

re
v
e

n
ti
v
e

 
e

ff
ic

a
c
y
. 

 

R
e

s
u

lt
s

 

T
h

e
 s

tu
d

y
 i

s
 s

ti
ll 

o
n

g
o

in
g

, 
b

u
t 

th
e

 p
re

lim
in

a
ry

 r
e

s
u

lt
s
 

a
re

 r
e

a
lly

 i
m

p
re

s
s
iv

e
. 

W
e
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n
 c

o
n
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 l
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w

e
r 

le
v
e

l 
o

f 
s
tr

e
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s
 

a
m

o
n

g
 

c
a

re
g

iv
e

rs
 

b
e

c
a

u
s
e

 
if
 

s
o

m
e

th
in

g
 

h
a

p
p

e
n

s
 t

h
e

re
’s

 a
 s

y
s
te

m
 t

h
a

t 
h

e
lp

 y
o

u
 t

o
 p

re
v
e

n
t 

a
n

d
 

to
 i

n
te

rv
e

n
e

 q
u

ic
k
ly

, 
if
 n

e
c
e

s
s
a

ry
. 

W
e

 n
o

te
d

 a
n

 h
ig

h
e

r 
le

v
e

l 
o

f 
a

s
s
is

ta
n

c
e

, 
a

 v
e

ry
 l

o
w

 i
n

c
id

e
n

c
e

 o
f 

b
e

d
s
o

re
s
, 

a
n

 i
m

p
ro

v
e

m
e

n
t 

in
 w

o
u

n
d

 m
a

n
a

g
e

m
e

n
t 

a
n

d
 a

 b
e

tt
e
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b
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v
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h
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p
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b
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b
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l.
 

S
p

in
a

l 
c
o

rd
 i

n
ju

ry
 p

a
ti
e

n
ts

 a
re

 e
s
p

e
c
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b
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c
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 c
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 d
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h
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b
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c
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h
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c
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 d
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 d
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n
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 b
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c
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c
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c
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d
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v
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n
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p
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d
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h
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b
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 b
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n
ts

, 
2

8
 
p

a
ti
e

n
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 c
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 p
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 D
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c
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c
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c
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c
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 p
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 d
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c
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b
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c
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d
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c
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n
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c
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u
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 c
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c
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D
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c
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 d
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ra
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c
o
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c
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o
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 d
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s
u
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h
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t 

e
a

s
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g
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e
s
p

e
c
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d

e
v
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p

m
e

n
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c
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n

 t
h

e
s
e

 c
a

s
e
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o
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a
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a

c
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v
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p
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v
e

n
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n

g
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o

n
s
e
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o
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p
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s
s
u
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s
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e
c
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d
ic
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v
e
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e
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D
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a

n
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c
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s
e
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o
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o
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 b
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 b
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p
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c
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 d
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n
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c
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c
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 d
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o
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c
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p
e

u
ti
c
 

tr
e

a
tm

e
n

t 
w

it
h

 
a

 
m

o
le

c
u

la
r 

te
c
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c
o

n
ta

in
in

g
 

a
n

io
n

ic
 

s
ili

c
o

n
 

d
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c
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c
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 c
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c
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 d
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c
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n
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p
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c
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c
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t 

th
e

 
o

n
s
e

t 
o

f 
s
k
in

 c
o

m
p

lic
a

ti
o

n
s
 d

u
e

 t
o

 i
n

c
o

n
ti
n

e
n

c
e

. 
 

A
c

k
n

o
w

le
d

g
e

m
e

n
ts

 

W
e

 a
p

p
re

c
ia

te
 t

h
e

 h
e

lp
 o

f 
P

h
a

rm
a

d
a

y
 t

h
a

t 
p

ro
v
id

e
d

 
th

e
 p

ro
d

u
c
t 

fo
r 

a
ll 

p
a

ti
e

n
ts

. 
 C

o
n

fl
ic

t 
o

f 
In

te
re

s
t 

N
o

n
e

 

R
e

fe
re

n
c

e
s

 

[1
] 

P
re

s
s
u

re
 u

lc
e

r 
p

re
v
e

n
ti
o

n
: 

p
re

s
s
u

re
, 

s
h

e
a

r,
 f

ri
c
ti
o

n
 

a
n

d
 m

ic
ro

c
lim

a
te

 i
n

 c
o

n
te

x
t.

 A
 c

o
n

s
e

n
s
u

s
 d

o
c
u

m
e

n
t.

 
L

o
n

d
o

n
. 

W
o

u
n

d
s
 I

n
te

rn
a

ti
o

n
a

l,
 2

0
1

0
 

[2
] 

C
h

a
p

m
a

n
 C

R
 e

t 
a

l.
 B

o
n

ic
a

’s
 M

a
n

a
g

e
m

e
n

t 
o

f 
P

a
in

 
(T

h
ir

d
 E

d
it
io

n
);

2
0

0
1

:p
.3

1
0

-2
8

 

P
ro

c
e

e
d

in
g

s
 o

f 
th

e
 1

7
th

 A
n

n
u

a
l 
E

u
ro

p
e

a
n

 P
re

s
s
u

re
 U

lc
e

r 
M

e
e

ti
n

g
 

S
to

c
k
h

o
lm

, 
S

w
e

d
e

n
  

 
 

C
o

p
y

ri
g

h
t 

©
 2

0
1

4
 b

y
 E

P
U

A
P
 

 

T
h

e
 E

P
U

A
P

 A
n

n
u

a
l 
C

o
n

fe
re

n
c
e
 2

0
1
4
 S

to
c
k
h

o
lm

, 
S

w
e
d

e
n

 

D
o

 w
e
 d

o
 c

o
rr

e
c
tl

y
 a

ll
 f

o
r 

th
e
 p

re
v
e
n

ti
o

n
 o

f 
p

re
s
s
u

re
 s

o
re

s
?

 

N
in

a
 M

ü
ll

e
ro

v
á

 1
* , 

Iv
a

n
a

 W
it

o
v

á
2
, 

L
e

n
k

a
 F

ie
d

le
ro

v
á

3
, 

A
n

d
re

a
 M

a
ín

o
v

á
4
 

1
*  F

a
c
u

lt
y
 H

o
s
p

it
a

l 
P

ils
e

n
, 

C
z
e

c
h

 R
e

p
u

b
lic

, 
m

u
lle

ro
v
a

@
fn

p
lz

e
n

.c
z
 

 In
tr

o
d

u
c

ti
o

n
 

A
p

p
lie

d
 f

o
r 

E
P

U
A

P
´s

 c
a

ll 
to

 j
o

in
t 

th
e

 „
S

T
O

P
 D

e
c
u

b
it
u

s
 

D
a

y
“ 

a
n

d
 F

a
c
u

lt
y
 h

o
s
p

it
a

l 
P

ils
e

n
 s

u
p

p
o

rt
s
 t

h
is

 e
v
e

n
t.

 
T

h
e

 
p

re
v
e

n
ti
o

n
 

o
f 

p
re

s
s
u

re
 

u
lc

e
rs

 
(d

e
k
u

b
it
u

s
) 

is
 

n
o

th
in

g
 n

e
w

 f
o

r 
u

s
 a

n
d

 i
t 

is
 a

ls
o

 o
n

e
 o

f 
o

u
r 

lo
n

g
-t

e
rm

 
p

ri
o

ri
ti
e

s
 i

n
 n

u
rs

in
g

 c
a

re
. 

In
 2

0
1

3
 w

e
 h

a
v
e

 d
o

n
e

 7
3

rd
 

p
re

v
a

le
n

c
e

 
in

v
e

s
ti
g

a
ti
o

n
 

o
f 

p
re

s
s
u

re
 

u
lc

e
rs

 
s
in

c
e

 
1

9
9

4
. 

  W
e

 a
re

 i
n

v
o

lv
e

d
 i

n
 n

a
ti
o

n
a

l 
d

a
ta

 c
o

lle
c
ti
o

n
 o

f 
p

re
s
s
u

re
 

u
lc

e
rs

 s
ta

ti
s
ti
c
s
, 

s
e

e
 w

w
w

.n
rc

.c
z
 [

1
, 

3
] 

T
h

e
 r

e
s
u

lt
s
 o

f 
th

e
 i

n
c
id

e
n

c
e

 o
f 

p
re

s
s
u
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 u

lc
e

rs
 i

n
 o

u
r 

h
o

s
p

it
a

l 
c
a

n
 b

e
 

c
o

m
p

a
re

d
 w

it
h

 r
e

fe
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n
c
e

 d
a

ta
. 

Q
u

a
lit

y
 i

n
d

ic
a

to
r 
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 t

h
e

 
n

u
m

b
e

r 
o

f 
p

re
s
s
u

re
 

u
lc

e
rs

 
th

a
t 

o
c
c
u

r 
in

 
h

o
s
p

it
a

l 
p

a
ti
e

n
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t 
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s
k
. 

A
lt
h

o
u

g
h

 w
e

 c
a

n
 n

o
t 

c
o

m
p
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te
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p
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e
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n

c
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e
n

c
e
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f 

p
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s
s
u
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 u
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e
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, 

w
e

 a
re
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ll 
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o

k
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g
 f

o
r 

n
e

w
 w

a
y
s
 t

o
 p

re
v
e

n
t 
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e

m
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n
d
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o
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e
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 P
re

s
e

n
ta

ti
o

n
 i

s
 a
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e

d
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t 
c
o

m
p
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ri

n
g

 t
h

e
 r

e
s
u

lt
s
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f 
th

e
 

o
c
c
u
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e

n
c
e

 
o

f 
p
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s
s
u

re
 
u

lc
e
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o

u
r 

h
o

s
p

it
a

l 
to

 
th

e
 

re
s
u

lt
s
 

o
f 

o
th

e
r 

h
o

s
p

it
a
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in
 

th
e

 
C

z
e

c
h

 
R

e
p

u
b

lic
. 

F
u

rt
h

e
r 
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rm
a

ti
o

n
 o

n
 t

h
e

 a
c
ti
v
it
ie

s
 o

f 
H

e
a

d
 N

u
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e
 o

f 
th

e
 

M
in

is
tr

y
 

o
f 

H
e

a
lt
h

 
a

n
d

 
th

e
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le

 
o

f 
th

e
 

C
z
e

c
h

 
A

s
s
o

c
ia

ti
o

n
 
o

f 
N

u
rs

e
s
 
a

n
d

 
la

s
t 

b
u

t 
n

o
t 

le
a

s
t 

n
u

rs
in

g
 

m
a

n
a

g
e

m
e

n
t 

in
 v

is
ib

ili
ty

 S
T

O
P

 o
f 

p
re

s
s
u

re
 s

o
re

s
. 

 
 

M
e

th
o

d
s

 

T
o

 u
s
e

 b
e

n
c
h

m
a

rk
in

g
 a

p
p

lic
a

ti
o

n
 s

o
ft

w
a

re
 w

it
h

 r
e

m
o

te
 

a
c
c
e

s
s
, 

d
a

ta
 a

re
 c

o
lle

c
te

d
 b

y
 p

re
v
a

le
n

c
e

 e
v
e

ry
 t

h
re

e
 

m
o

n
th

s
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C
o

m
p

a
ri

n
g

 t
h

e
 r

e
s
u

lt
s
 o

f 
o

c
c
u

rr
e

n
c
e

 o
f 

P
U

 i
n

 
o

u
r 

h
o

s
p

it
a

l 
to

 t
h

e
 r

e
s
u

lt
s
 o

f 
o

th
e

r 
s
u

rv
e

y
e

d
 h

o
s
p

it
a

ls
 

in
 t

h
e

 C
z
e

c
h

 R
e

p
u

b
lic

 (
n

-1
0

).
 

 W
e

 o
rg

a
n

iz
e

 r
e

g
u

la
r 

e
d

u
c
a

ti
o

n
a

l 
e

v
e

n
ts
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S
y
m

p
o

s
iu

m
 o

n
 d

e
c
u

b
it
u

s
 t

w
o

 t
im

e
s
 p

e
r 

y
e

a
r 

C
e

rt
if
ie

d
 

c
o

u
rs

e
, 

w
h

e
re

 
th

e
 

n
u

rs
e

s
 

a
re

 
g

a
in

in
g

 
g

re
a

te
r 

c
o

m
p

e
te

n
c
e
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n

 t
h

e
 a

re
a

 o
f 

p
re

v
e

n
ti
o

n
 a

n
d

 t
re

a
tm

e
n

t 
o

f 
p

re
s
s
u

re
 

u
lc

e
rs

 
a

n
d

 
c
h

ro
n

ic
 

w
o

u
n

d
s
 

tw
o

 
ti
m

e
s
 

p
e

r 
y
e

a
r 

C
o

n
fe

re
n

c
e

s
 

w
it
h

 
th

e
 

C
z
e

c
h

 
A

s
s
o

c
ia

ti
o

n
 

o
f 

N
u

rs
e

s
. 

 
O

u
r 

n
u

rs
e

s
 

re
g

u
la

ry
 

p
u

b
lis

h
e

 
in

 
p

ro
fe

s
s
io

n
a

l 
m

a
g

a
z
in

e
s
 [

4
,5

].
 

 C
o

n
s
id

e
ra

b
le

 
a

m
o

u
n

ts
 

a
re

 
d

e
v
o

te
d

 
b

y
 

o
u

r 
h

o
s
p

it
a

l 
m

a
n

a
g

e
m

e
n

t,
 t

o
 t

h
e

 p
re

v
e

n
ti
o

n
 o

f 
p

re
s
s
u

re
 u

lc
e

rs
 i

n
 

e
q

u
ip

m
e

n
t 

o
n

 b
e

d
 s

ta
ti
o

n
s
: 

a
n

ti
d

e
c
u

b
it
u

s
 m

a
tt

re
s
s
e

s
, 

lif
ti
n

g
 e

q
u

ip
m

e
n

t,
 t

o
o

ls
, 

m
a

te
ri

a
ls
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 W
e

 w
ill

 c
o

n
ti
n

u
e

 i
n

 o
u

r 
a

c
ti
v
it
ie

s
 a

n
d

 f
o

c
u

s
 m

o
re

 o
n

 
th

e
 g

e
n

e
ra

l 
p

u
b

lic
 i
n

 t
h

e
 f

ig
h

t 
a

g
a

in
s
t 

d
e

c
u

b
it
u

s
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O
n

 t
h

e
 2

1
s
t 

N
o

v
e

m
b

e
r 

2
0

1
3

, 
in

 c
o

lla
b

o
ra

ti
o

n
 w

it
h

 t
h

e
 

s
tu

d
e

n
ts

 o
f 

m
e

d
ic

a
l 
s
c
h

o
o

l,
 w

e
 p

re
s
e

n
te

d
 t

o
 t

h
e

 p
u

b
lic

 
h

o
w

 
to

 
c
a

re
 

a
b

o
u

t 
th

e
 

ri
s
k
 

p
a

ti
e

n
s
. 

W
e

 
u

s
e

d
 

a
ls

o
 

E
P

U
A

P
´s

 l
a

y
o

u
ts

 i
n

 t
h

e
 C

z
e

c
h

 l
a

n
g

u
a

g
e

 a
n

d
 p

re
p

a
re

d
 

o
u

r 
o

w
n

 l
a

y
o

u
ts

. 
 T

h
e

 p
u

b
lic

 w
a

s
 a

ls
o

 i
n

fo
rm

e
d

 a
b

o
u

t 
th

e
 i

m
p

o
rt

a
n

c
e

 o
f 

th
e

 
p

re
v
e

n
ti
o

n
 

o
f 

p
re

s
s
u

re
 

u
lc

e
rs

 
a

n
d

 
a

b
o

u
t 

th
e

 
im

p
o

rt
a

n
c
e

 
o

f 
n

u
tr

it
io

n
 

a
c
c
o

rd
in

g
 

to
 

th
e

 
p

re
s
s
u

re
 

u
lc

e
rs

 p
re

v
e

n
ti
o

n
. 

T
h

e
 p

u
b

lic
 w

a
s
 i

n
fo

rm
e

d
 a

b
o

u
t 

th
is

 
n

u
tr

it
io

n
a

l 
c
a

re
 

in
 

th
e

 
lo

c
a

l 
ra

d
io

. 
O

u
r 

n
u

tr
it
io

n
a

l 
th

e
ra

p
is

ts
 p

re
s
e

n
te

d
 a

n
d

 j
o

in
e

d
  

 l
iv

e
 b

ro
a

d
c
a

s
ti
n

g
. 

R
e

s
u

lt
s

  

T
h

e
 

in
c
id

e
n

c
e

 
o

f 
p

re
s
s
u

re
 

u
lc

e
rs

 
in

 
th

e
 

C
z
e

c
h

 
R

e
p

u
b

lic
 i
s
 m

o
v
in

g
 d

o
w

n
 f

ro
m

 5
,4

6
 %

 t
o

 3
,4

0
 %

 a
n

d
 i
n

 
o

u
r 

H
o

s
p

it
a

l 
 l

o
n

g
-t

e
rm

 p
ro

g
re

s
s
io

n
 i

s
 f

ro
m

 4
,1

 %
 t

o
 

4
,6

 %
, 

d
e

p
e

n
d

in
g

 o
n

 t
h

e
 m

ix
tu

re
 o

f 
p

a
ti
e

n
ts

. 
F

ig
. 

1
 –

 3
. 

A
c
c
o

rd
in

g
 
to

 
th

e
 
m

o
d

if
ie

d
 
N

o
rt

o
n

´s
 
s
c
a

le
 
th

e
re

 
is

 
a

 
lo

n
g

-t
e

rm
 

a
p

p
e

a
ra

n
c
e

 
o

f 
h

ig
h

-r
is

k
 

p
a

ti
e

n
ts

 
a

t 
th

e
 

U
n

iv
e

rs
it
y
 H

o
s
p

it
a

l 
P

ils
e

n
 h

a
s
 b

e
e

n
 f

ro
m

 1
7

 %
 t

o
 1

8
 

%
, 

o
u

r 
g

o
a

l 
is

 t
o

 p
ro

v
id

e
 t

h
e

 c
a

re
 o

f 
th

e
s
e

 p
a

ti
e

n
ts

 t
o

 
p

re
v
e

n
t 

th
e

 d
e

v
e

lo
p

m
e

n
t 

o
f 

p
re

s
s
u

re
 u

lc
e

rs
. 

F
ig

. 
4

. 
T

h
e

 
n

u
m

b
e

r 
o

f 
p

a
ti
e

n
ts

 
a

d
m

it
te

d
 

to
 

th
e

 
h

o
s
p

it
a

l 
s
u

ff
e

ri
n

g
 f

ro
m

 p
re

s
s
u

re
 u

lc
e

rs
 i

s
 i

n
 b

e
tw

e
e

n
 3

0
 %

 t
o

 
4

1
 %

. 
 F

ig
.5

 –
 6

. 
 

 F
ig

. 
1

: 
T

o
ta

l 
n

u
m

b
e

r 
o

f 
p

a
ti
e

n
ts

 h
a

v
in

g
 P

U
 w

it
h

in
 

s
u

rv
e

y
e

d
 h

o
s
p

it
a

ls
 i
n

 C
z
e

c
h

 R
e

p
u

b
lic

 

 

F
ig

. 
2

: 
T

h
e

 p
ro

p
o

rt
io

n
 o

f 
p

a
ti
e

n
ts

 w
it
h

 P
U

 h
o

s
p

it
a

liz
e

d
 

in
 s

u
rv

e
y
e

d
 h

o
s
p

it
a

ls
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ABSTRACTS OF POSTER PRESENTATIONS
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ro
c
e
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n

n
u
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u
ro

p
e
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n

 P
re
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s
u

re
 U
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e

r 
M

e
e

ti
n
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S
to

c
k
h

o
lm
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w
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d
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n
  

 
 

C
o

p
y

ri
g

h
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©
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0
1

4
 b

y
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P
U

A
P
 

 

P
re

s
s
u

re
 U

lc
e
r 

P
re

v
a
le

n
c
e
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u
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e
y
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y
e
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p
e
n

e
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U
ll

a
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a
d

s
e
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Q
u

a
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 c

o
n

s
u
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a

n
t 

M
C

N
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G
e

n
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e

 U
n

iv
e
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it
y
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o
s
p

it
a
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e
n

m
a

rk
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u
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.i
re

n
e
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a

d
s
e

n
@
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g
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n

h
.d
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o
d

u
c
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o
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B
e
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a
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s
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f 
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o

n
a
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 p
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n
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o
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s
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e
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, 

a
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re
v
a

le
n

c
e
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u

rv
e

y
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a
s
 d

o
n

e
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n

 
D

e
c
e

m
b

e
r 

2
0

1
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a
ll 

o
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o

s
p

it
a
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c
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d
e

d
 w
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h
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e

 C
a

p
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a
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R

e
g
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n
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f 

D
e

n
m

a
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. 
T

h
e
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u
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e

y
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a
s
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te

n
d

e
d

 a
s
 a

 b
a

s
e

lin
e

 f
o

r 
a

 p
ro

s
p

e
c
ti
v
e

 e
ff

o
rt

 o
f 

z
e

ro
 

to
le

ra
n

c
e

 o
f 

p
re

s
s
u

re
 u

lc
e

rs
. 

 
 P

ri
o

r 
to

 
re

s
u

lt
s
 

o
f 

th
e

 
p

re
v
a

le
n

c
e

 
s
u

rv
e

y
, 

th
e

 
D

e
p

a
rt

m
e

n
t 

o
f 

O
rt

h
o

p
a

e
d

ic
 

S
u

rg
e

ry
 

a
t 

G
e

n
to

ft
e

 
U

n
iv

e
rs

it
y
 H

o
s
p

it
a

l 
h

a
d

 t
h

e
 p

e
rc

e
p

ti
o

n
, 

th
a

t 
fo

llo
w

in
g

 
k
n

e
e

 
o

r 
h

ip
 
re

p
la

c
e

m
e

n
t,

 
s
e

lf
-r

e
lia

n
t 

p
a

ti
e

n
ts

 
d

id
 
n

o
t 

h
a

v
e

 
p

re
s
s
u

re
 
u

lc
e

rs
 
a

n
d

 
th

a
t 

d
a

ily
 
m

o
n

it
o

ri
n

g
 
w

a
s
 

u
n

n
e

c
e

s
s
a

ry
. 

H
o

w
e

v
e

r,
 
th

e
 
re

s
u

lt
 
o

f 
th

e
 
p

re
v
a

le
n

c
e

 
s
u

rv
e

y
 i

n
d

ic
a

te
d

 t
h

a
t 

2
4

%
 o

f 
o

u
r 

p
a

ti
e

n
ts

 d
id

, 
in

 f
a

c
t,

 
h

a
v
e

 
p

re
s
s
u

re
 

u
lc

e
rs

 
o

n
 

th
e

ir
 

e
lb

o
w

s
. 

T
h

e
 

g
e

n
e

ra
l 

p
re

v
a

le
n

c
e

 a
t 

G
e

n
to

ft
e

 H
o

s
p

it
a

l 
w

a
s
 3

9
%

. 

M
e

th
o

d
s

 

In
 l
ig

h
t 

o
f 

th
e

 r
e

s
u

lt
s
 o

f 
th

e
 r

e
g

io
n

a
l 
p

re
v
a

le
n

c
e

 s
u

rv
e

y
, 

G
e

n
to

ft
e

 H
o

s
p

it
a

l's
 m

a
n

a
g

e
m

e
n

t 
d

e
c
id

e
d

 t
h

a
t 

a
ll 

d
e

p
a

rt
m

e
n

ts
 m

u
s
t 

im
p

le
m

e
n

t 
a

 d
a

ily
 p

re
s
s
u

re
 u

lc
e

r 
s
c
re

e
n

in
g

, 
c
o

n
d

u
c
t 

a
 c

o
u

n
t 

o
f 

p
re

s
s
u

re
 u

lc
e

rs
 a

n
d

 
la

s
tl
y
 d

o
c
u

m
e

n
t 

th
e

s
e

 r
e

s
u

lt
s
 i
n

 a
 p

re
s
s
u

re
 u

lc
e

r 
c
a

le
n

d
a

r 
th

a
t 

w
a

s
 d

e
v
e

lo
p

e
d

 f
o

r 
th

is
 p

u
rp

o
s
e

. 
It

 a
ls

o
 

b
e

c
a

m
e

 m
a

n
d

a
to

ry
 t

o
 r

e
p

o
rt

 t
h

e
s
e

 r
e

s
u

lt
s
 o

n
 a

 
m

o
n

th
ly

 b
a

s
is

 t
o

 t
h

e
 h

o
s
p

it
a

l’s
 Q

u
a

lit
y
 A

s
s
u

ra
n

c
e

 
D

e
p

a
rt

m
e

n
t.

 H
o

s
p

it
a

l 
m

a
n

a
g

e
m

e
n

t 
re

a
s
s
ig

n
e

d
 a

 n
u

rs
e

 
fo

r 
3

 m
o

n
th

s
. 

T
h

is
 n

u
rs

e
 w

a
s
 r

e
s
p

o
n

s
ib

le
 f

o
r 

a
s
s
is

ti
n

g
 

a
ll 

d
e

p
a

rt
m

e
n

ts
 w

it
h

 i
m

p
le

m
e

n
ta

ti
o

n
 o

f 
w

ri
tt

e
n

 
p

ro
c
e

d
u

re
s
 f

o
r 

fa
c
ili

ta
ti
n

g
 p

re
v
e

n
ti
v
e

 m
e

a
s
u

re
s
, 

fo
r 

b
e

d
s
id

e
 t

e
a

c
h

in
g

 o
f 

n
u

rs
in

g
 s

ta
ff

, 
a

n
d

 f
o

r 
e

x
tr

a
c
ti
n

g
 

w
e

e
k
ly

 d
a

ta
 f

ro
m

 t
h

e
 p

re
s
s
u

re
 u

lc
e

r 
c
a

le
n

d
a

r.
 

 O
u

r 
d

e
p

a
rt

m
e

n
t 

c
o

m
p

ile
d

 a
 p

ro
c
e

d
u

re
 f

o
r 

p
re

v
e

n
ti
o

n
 

a
n

d
 t

re
a

tm
e

n
t 

o
f 

e
lb

o
w

 p
re

s
s
u

re
 u

lc
e

rs
. 

T
h

is
 i
n

c
lu

d
e

d
 

a
 s

tr
a

te
g

y
 f

o
r 

in
fo

rm
in

g
 p

a
ti
e

n
ts

 p
re

o
p

e
ra

ti
v
e

ly
 o

n
 h

o
w

 
to

 p
re

v
e

n
t 

th
e

s
e

 e
lb

o
w

 s
o

re
s
. 

T
o

 k
e

e
p

 f
o

c
u

s
 o

n
 

p
re

s
s
u

re
 u

lc
e

r 
p

re
v
e

n
ti
o

n
, 

a
 h

o
s
p

it
a

l-
w

id
e

 a
u

d
it
 w

a
s
 

d
o

n
e

 i
n

 O
c
to

b
e

r 
2

0
1

3
 a

s
 a

 p
re

c
u

rs
o

r 
fo

r 
th

e
 r

e
g

io
n

a
l 

fo
llo

w
-u

p
 i
n

 D
e

c
e

m
b

e
r 

2
0

1
3

. 

R
e

s
u

lt
s

  

T
h

e
 r

e
s
u

lt
s
 o

f 
th

e
 r

e
g

io
n

a
l 
fo

llo
w

-u
p

 s
u

rv
e

y
 i
n

 
D

e
c
e

m
b

e
r 

2
0

1
3

 i
n

d
ic

a
te

d
 t

h
a

t 
th

e
 o

c
c
u

rr
e

n
c
e

 o
f 

e
lb

o
w

 
p

re
s
s
u

re
 u

lc
e

rs
 a

t 
o

u
r 

d
e

p
a

rt
m

e
n

t 
h

a
d

 d
e

c
re

a
s
e

d
 t

o
 

8
%

. 
 

D
is

c
u

s
s

io
n

 

P
re

v
e

n
ti
o

n
 o

f 
e

lb
o

w
 p

re
s
s
u

re
 u

lc
e

rs
 r

e
m

a
in

s
 a

 
c
o

n
ti
n

u
in

g
 c

h
a

lle
n

g
e

 f
o

r 
th

e
 D

e
p

a
rt

m
e

n
t 

o
f 

O
rt

h
o

p
a

e
d

ic
 S

u
rg

e
ry

 a
s
 o

u
r 

g
o

a
l 
fo

r 
2

0
1

5
 i
s
 t

h
a

t 
n

o
 

p
a

ti
e

n
ts

 h
a

v
e

 e
lb

o
w

 p
re

s
s
u

re
 u

lc
e

rs
. 

T
h

e
re

fo
re

 

a
d

d
it
io

n
a

l 
p

re
v
e

n
ti
v
e

 m
e

a
s
u

re
s
 a

re
 n

e
c
e

s
s
a

ry
 s

in
c
e

 
e

lb
o

w
 s

o
re

s
 c

o
n

ti
n

u
e

 t
o

 o
c
c
u

r 
re

g
u

la
rl

y
, 

d
e

s
p

it
e

 t
h

e
 

fo
c
u

s
 o

n
 p

re
s
s
u

re
 u

lc
e

r 
p

re
v
e

n
ti
o

n
 a

t 
re

g
io

n
a

l,
 a

t 
h

o
s
p

it
a

l,
 a

n
d

 s
p

e
c
if
ic

a
lly

, 
a

t 
th

e
 d

e
p

a
rt

m
e

n
ta

l 
le

v
e

l.
  

 A
s
 

a
 

re
s
u

lt
 

o
f 

th
is

, 
o

u
r 

d
e

p
a

rt
m

e
n

t 
h

a
s
 

s
e

t 
u

p
 

a
 

w
o

rk
in

g
 

g
ro

u
p

 
fo

c
u

s
in

g
 

o
n

 
p

re
v
e

n
ti
o

n
 

o
f 

e
lb

o
w

 
p

re
s
s
u

re
 s

o
re

s
 t

h
ro

u
g

h
 p

a
ti
e

n
t 

in
v
o

lv
e

m
e

n
t.

 T
h

e
 g

ro
u

p
 

is
 p

la
n

n
in

g
 a

n
 p

ro
je

c
t 

in
c
lu

d
in

g
: 

a
 p

re
o

p
e

ra
ti
v
e

 s
u

rv
e

y
 

o
f 

p
a

ti
e

n
ts

' 
k
n

o
w

le
d

g
e

 
o

f 
e

lb
o

w
 

p
re

s
s
u

re
 

u
lc

e
rs

, 
a

 
n

u
rs

e
 e

v
a

lu
a

ti
o

n
 o

f 
th

e
 c

o
m

m
u

n
ic

a
ti
o

n
 s

tr
a

te
g

y
 “

te
a

c
h

 
b

a
c
k
”,

 p
re

p
a

ra
ti
o

n
 o

f 
a

n
 i

n
s
tr

u
c
ti
o

n
a

l 
v
id

e
o

 a
s
 w

e
ll 

a
s
 

d
e

v
e

lo
p

m
e

n
t 

o
f 

a
 
p

a
ti
e

n
t 

fl
y
e

r 
in

c
lu

d
in

g
 
p

h
o

to
s
 
a

n
d

 
fi
n

a
lly

 
a

 
fo

llo
w

-u
p

 
m

e
a

s
u

re
m

e
n

t 
o

f 
th

e
 

c
o

m
b

in
e

d
 

e
ff

o
rt

s
. 

C
li

n
ic

a
l 

re
le

v
a

n
c

e
  

P
re

v
e

n
ti
o

n
 o

f 
p

re
s
s
u

re
 u

lc
e

rs
 r

e
la

te
d

 t
o

 s
e

lf
-r

e
lia

n
t 

o
rt

h
o

p
a

e
d

ic
 p

a
ti
e

n
ts

 i
s
 n

e
c
e

s
s
a

ry
 d

u
e

 t
o

 t
h

e
 f

a
c
t 

th
a

t 
p

o
s
to

p
e

ra
ti
v
e

 i
n

fe
c
ti
o

n
 m

a
y
 r

e
s
u

lt
 i
n

 l
o

n
g

e
r 

h
o

s
p

it
a

liz
a

ti
o

n
 a

n
d

 u
n

n
e

c
e

s
s
a

ry
 s

u
ff

e
ri

n
g

 f
o

r 
p

a
ti
e

n
ts

. 
 

  C
o

n
fl

ic
t 

o
f 

In
te

re
s

t 
N

o
 c

o
n

fl
ic

ts
 o

f 
in

te
re

s
t.

 

 

P
ro

c
e

e
d

in
g

s
 o

f 
th

e
 1

7
th

 A
n

n
u

a
l 
E

u
ro

p
e

a
n

 P
re

s
s
u

re
 U

lc
e

r 
M

e
e

ti
n

g
 

S
to

c
k
h

o
lm

, 
S

w
e

d
e

n
  

 
 

C
o

p
y

ri
g

h
t 

©
 2

0
1

4
 b

y
 E

P
U

A
P
 

 

D
e
c
is

io
n

 m
a
k
in

g
 i

n
 m

a
tt

re
s
s
 c

h
o

ic
e
: 

a
 n

e
w

 t
o

o
l 

s
u

g
g

e
s
ti

o
n

 

R
. 

C
a

s
s

in
o

 1
* , 

V
.G

u
id

e
tt

i 
2
, 

A
M

.I
p

p
o

li
to

 1
  

1
*  V

u
ln

e
ra

 -
 I

ta
lia

n
 V

u
ln

o
lo

g
ic

a
l 
C

e
n

te
r 

T
u

ri
n

, 
It

a
ly

 c
a

s
s
in

o
@

v
u

ln
e

ra
.i
t 

2
 N

a
ti
o

n
a

l 
H

e
a

lt
h

 S
e

rv
ic

e
, 

L
u

m
b

a
rd

y
 R

e
g

io
n

 (
T

re
z
z
o

 d
’A

d
d

a
, 

M
ila

n
),

 I
ta

ly
 

 

In
tr

o
d

u
c

ti
o

n
 

A
tt

e
n

d
in

g
 
p

a
ti
e

n
ts

 
w

it
h

 
v
e

ry
 
s
e

ri
o

u
s
 
p

ro
b

le
m

s
, 

o
ft

e
n

 
te

rm
in

a
ls

, 
u

n
fo

rt
u

n
a

te
ly

 m
e

a
n

s
 c

o
m

e
 i

n
to

 c
o

n
ta

c
t 

w
it
h

 
th

e
 

re
a

lit
y
 

o
f 

p
re

s
s
u

re
 

s
o

re
s
; 

fo
r 

th
is

 
re

a
s
o

n
, 

it
 

b
e

c
o

m
e

s
 

e
s
s
e

n
ti
a

l 
to

 
b

e
 

p
re

p
a

re
d

 
to

 
d

e
a

l 
w

it
h

 
th

e
 

e
v
e

n
t,

 
n

o
t 

o
n

ly
 
fr

o
m

 
a

 
p

u
re

ly
 
m

e
d

ic
a

l 
p

o
in

t 
o

f 
v
ie

w
, 

a
n

d
 t

h
e

re
fo

re
 t

h
e

ra
p

e
u

ti
c
 /

 p
h

a
rm

a
c
o

lo
g

ic
a

l,
 b

u
t 

a
ls

o
 

fr
o

m
 t

h
e

 c
a

re
 t

h
a

t 
b

e
g

in
s
 w

it
h

 p
re

v
e

n
ti
o

n
. 

 
O

u
r 

a
m

b
it
io

u
s
 

ta
rg

e
t 

is
 

to
 

b
e

 
a

b
le

 
to

 
c
o

m
b

in
e

 
a

n
 

e
ff

e
c
ti
v
e

 
p

re
v
e

n
ti
v
e

 
p

ro
g

ra
m

 
to

 
a

 
v
a

lid
 

th
e

ra
p

e
u

ti
c
 

o
n

e
, 

if
 t

h
e

 l
e

s
io

n
s
 a

re
 a

lr
e

a
d

y
 p

re
s
e

n
t,

 o
p

ti
m

iz
in

g
 a

n
d

 
ra

ti
o

n
a

liz
in

g
 

th
e

 
u

s
e

 
o

f 
te

c
h

n
o

lo
g

ic
a

l 
s
u

rf
a

c
e

s
, 

im
p

ro
v
in

g
 
th

e
 
q

u
a

lit
y
 
o

f 
lif

e
 
o

f 
th

e
 
p

a
ti
e

n
ts

, 
re

d
u

c
in

g
 

th
e

 w
o

rk
lo

a
d

 o
f 

c
a

re
g

iv
e

rs
 a

n
d

 d
e

v
e

lo
p

in
g

 a
 d

e
c
is

io
n

-
m

a
k
in

g
 p

ro
c
e

s
s
. 

 

M
e

th
o

d
s

 

T
h

e
 

c
h

o
ic

e
 

o
f 

a
n

 
a

n
ti
d

e
c
u

b
it
u

s
 

s
u

rf
a

c
e

 
s
h

o
u

ld
 

b
e

 
b

a
s
e

d
 o

n
 a

c
c
u

ra
te

 a
s
s
e

s
s
m

e
n

ts
 a

n
d

 t
a

k
e

 i
n

to
 a

c
c
o

u
n

t 
th

e
 m

a
tr

e
s
s
/o

v
e

rl
a

y
 c

h
a

ra
c
te

ri
s
ti
c
s
 i

n
 t

e
rm

s
 o

f 
p

a
ti
e

n
t 

c
o

m
fo

rt
, 

e
a

s
e

 o
f 

m
a

n
a

g
e

m
e

n
t 

fo
r 

th
e

 c
a

re
g

iv
e

r,
 c

o
s
t-

e
ff

e
c
ti
v
e

n
e

s
s
 
a

n
d

, 
o

f 
c
o

u
rs

e
, 

in
 
te

rm
s
 
o

f 
p

re
v
e

n
ti
v
e

 
a

n
d

 c
u

ra
ti
v
e

 e
ff

ic
a

c
y
. 

W
e

 t
h

e
re

fo
re

 a
n

a
ly

z
e

d
 t

h
e

 s
ta

te
 

o
f 

th
e

 s
k
in

 a
t 

ri
s
k
 (

o
r 

th
e

 p
re

s
s
u

re
 u

lc
e

r,
 i
f 

p
re

s
e

n
t)

 a
n

d
 

th
e

 
s
c
o

re
 

o
f 

th
e

 
B

ra
d

e
n

[1
] 

s
c
a

le
 

to
 

h
a

v
e

 
a

 
b

a
s
ic

 
in

d
ic

a
ti
o

n
; 

w
e

 
m

o
s
tl
y
 

e
v
a

lu
a

te
d

 
th

e
 

a
b

ili
ty

 
o

f 
s
p

o
n

ta
n

e
o

u
s
 
m

o
b

ili
ty

 
o

f 
th

e
 
p

a
ti
e

n
t 

w
h

ic
h

 
h

a
s
 
a

 
s
o

 
p

re
p

o
n

d
e

ra
n

t 
in

fl
u

e
n

c
e

 i
n

 t
h

e
 c

h
o

ic
e

 o
f 

th
e

 s
u

rf
a

c
e

[2
]:

 
a

 f
u

lly
 i

m
m

o
b

ili
z
e

d
 p

a
ti
e

n
t 

c
a

n
’t
 h

a
v
e

 a
n

y
 b

e
n

e
fi
t 

fr
o
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p
re

s
s
u

re
 u

lc
e

rs
. 

T
e

m
p

e
ra

tu
re

 a
n

d
 h

u
m

id
it
y
 d

e
te

rm
in

e
 

th
e

 
m

ic
ro

c
lim

a
te

 
b

e
tw

e
e

n
 

c
u

s
h

io
n

 
s
u

rf
a

c
e

 
a

n
d

 
b

u
tt

o
c
k
s
. 

F
e

rg
u

s
o

n
-P

e
ll 

s
ta

te
s
 t

h
a

t 
to

o
 l
it
tl
e

 a
tt

e
n

ti
o

n
 i
s
 

p
a

id
 
to

 
m

ic
ro

c
lim

a
te

 
[1

],
 
o

n
e

 
re

a
s
o

n
 
b

e
in

g
 
th

a
t 

it
 
is

 
v
e

ry
 
d

if
fi
c
u

lt
 
to

 
q

u
a

n
ti
fy

 
o

b
je

c
ti
v
e

ly
. 

M
o

re
 
k
n

o
w

le
d

g
e

 
a

b
o

u
t 

th
is

 
m

ic
ro

c
lim

a
te

 
m

a
y
 

a
id

 
in

 
th

e
 

c
h

o
ic

e
 

o
f 

c
u

s
h

io
n

 
ty

p
e

 
a

n
d

 
m

a
y
 

a
id

 
in

 
ra

is
in

g
 

p
a

ti
e

n
ts

’ 
a

w
a

re
n

e
s
s
 

re
g

a
rd

in
g

 
th

e
 

im
p

o
rt

a
n

c
e

 
o

f 
th

e
 

a
fo

re
m

e
n

ti
o

n
e

d
 p

a
ra

m
e

te
rs

. 
T

h
e

 a
im

 o
f 

th
is

 s
tu

d
y
 w

a
s
 

1
. 

to
 d

e
v
e

lo
p

 a
 s

y
s
te

m
 t

o
 m

e
a

s
u

re
 t

e
m

p
e

ra
tu

re
 a

n
d

 
re

la
ti
v
e

 
h

u
m

id
it
y
 

a
t 

th
e

 
c
u

s
h

io
n

 
/ 

b
u

tt
o

c
k
s
 

in
te

rf
a

c
e

 
(C

B
I)
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a

n
d

 
2

. 
to

 
a

s
s
e

s
s
 

p
o

te
n

ti
a

l 
d

if
fe

re
n

c
e

s
 

in
 

m
ic

ro
c
lim

a
te

 c
h

a
n

g
e

s
 o

v
e

r 
ti
m

e
, 

in
 h

e
a

lt
h

y
 v

o
lu

n
te

e
rs

 
w

h
o

 s
a

t 
o

n
 t

h
re

e
 t

y
p

e
s
 o

f 
c
u

s
h

io
n

s
. 

M
e

th
o

d
s

 

T
h

e
 

V
it
a

l 
S

k
in

 
P

re
d

ic
to

r 
(V

S
P

) 
m

e
a

s
u

re
m

e
n

t 
m

a
t,

 
d

e
v
e

lo
p

e
d

 
b

y
 

A
d

e
la

n
te

, 
c
o

n
s
is

te
d

 
o

f 
7

 
c
a

lib
ra

te
d

 
s
e

n
s
o

rs
 (

S
T

H
7

5
, 

S
e

n
s
ir

io
n

).
 6

 p
la

c
e

d
 i

n
 a

 p
e

rm
e

a
b

le
 

fa
b

ri
c
 (

s
e

d
e

lo
g

ic
.c

o
m
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a

n
d

 1
 m

e
a

s
u

ri
n

g
 r

o
o

m
 c

lim
a

te
. 

T
e

n
 h

e
a

lt
h

y
 s

u
b

je
c
ts

 p
a

rt
ic

ip
a

te
d

 i
n

 t
h

e
 s

tu
d

y
 (

ta
b

le
 1

).
 

T
h

e
y
 s

a
t 

o
n

 t
h

e
 V

S
P

 q
u

ie
tl
y
 f

o
r 

4
5

 m
in

u
te

s
 b

e
h

in
d

 a
 

P
C

. 
A

ll 
w

o
re

 t
ro

u
s
e

rs
 o

f 
id

e
n

ti
c
a

l 
fa

b
ri

c
. 

T
h

e
 d

if
fe

re
n

c
e

 
w

a
s
 

c
a

lc
u

la
te

d
 

b
e

tw
e

e
n

 
th

e
 

re
la

ti
v
e

 
h

u
m

id
it
y
 

m
e

a
s
u

re
d
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n

 t
h

e
 r

o
o

m
 a

n
d

 t
h

e
 m

e
a

n
 v

a
lu

e
 o

f 
re

la
ti
v
e

 
h

u
m

id
it
y
 

m
e

a
s
u

re
d

 
b

y
 

th
e

 
6

 
s
e

n
s
o

rs
 

in
 

th
e

 
V

S
P

, 
a

v
e

ra
g

e
d

 o
v
e

r 
th

e
 l

a
s
t 

fi
v
e

 m
in

u
te

s
 o

f 
th

e
 4

5
 m

in
u

te
 

m
e

a
s
u

re
m

e
n

t.
 

T
h

e
 t

h
re

e
 c

u
s
h

io
n

 t
y
p

e
s
 u

s
e

d
 w

e
re

: 
 
B

a
s
ic

 w
h

e
e

lc
h

a
ir

 c
u

s
h

io
n

 (
H

a
n

d
ic

a
re

) 
(b

a
s
ic

) 
 
C

u
ls

a
n

a
M

e
d

ic
a

lS
e

a
t 

w
it
h

 
p

e
rm

e
a

b
le

 
c
o

v
e

r 
(C

u
ls

a
n

a
) 

(C
M

S
) 

 
C

u
ls

a
n

a
M

e
d

ic
a

lS
e

a
t 

w
it
h

 P
U

 c
o

v
e

r 
(C

u
ls

a
n

a
) 

(P
U

) 
S

ta
ti
s
ti
c
a

l 
a

n
a

ly
s
is

 
in

c
lu

d
e

d
 

W
ilc

o
x
o

n
 

s
ig

n
e

d
-r

a
n

k
 

te
s
ts

. 

T
a

b
le

 1
: 

D
e

s
c
ri

p
ti
o

n
 o

f 
th

e
 p

a
rt

ic
ip

a
n

t 
g

ro
u

p
 (

m
e

a
n

 ±
 s

d
) 

N
u

m
b

e
r 

 
A

g
e

 [
y
e

a
rs

] 
W

e
ig

h
t 

[k
g

] 
 

H
e

ig
h

t 
[m

] 

1
0

 (
3

 m
a

le
) 

3
9
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 ±
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4
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7
1
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 ±
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0
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1
.7

1
 ±
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.0
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s
h

o
w

s
 

a
n

 
e

x
a

m
p
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o
f 

ti
m

e
 

s
e

ri
e

s
 

o
f 
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e

 
m

e
a

s
u

re
m

e
n

ts
 
fr

o
m

 
o

n
e

 
p

a
rt

ic
ip

a
n

t.
 
F

ig
u

re
 
2

 
s
h

o
w

s
 

b
o

x
p

lo
ts

 o
f 

th
e

 d
if
fe

re
n

c
e

 i
n

 r
e

la
ti
v
e

 h
u

m
id

it
y
 f

o
r 

a
ll 

3
 

c
u

s
h

io
n

 t
y
p

e
s
. 

T
e

m
p

e
ra

tu
re

 a
t 

th
e

 C
B

I 
d

id
 n

o
t 

d
if
fe

r 
s
ig

n
if
ic

a
n

tl
y
 b

e
tw

e
e

n
 t

h
e

 t
h

re
e

 c
u

s
h

io
n

s
 t

y
p

e
s
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F
ig

. 
1

: 
E

x
a

m
p

le
 o

f 
ti
m

e
 s

e
ri

e
s
 t

e
m

p
e

ra
tu

re
 (

T
) 

a
n

d
 r

e
la

ti
v
e

 

h
u

m
id

it
y
 (

R
H

) 
o

f 
ro

o
m

 (
r)

 a
n

d
 V

S
P

 m
a

t 
(v

) 

 
F

ig
. 

2
: 
B

o
x
p

lo
ts

 
o

f 
re

la
ti
v
e

 
h

u
m

id
it
y
 

a
n

d
 

s
ta

ti
s
ti
c
a

l 

s
ig

n
if
ic

a
n

c
e

 l
e

v
e

ls
 

 D
is

c
u

s
s

io
n

 
T

h
e

 V
S

P
 p

ro
v
e

d
 t

o
 b

e
 m

e
c
h

a
n

ic
a

lly
 r

o
b

u
s
t 

(w
e

a
r-

a
n

d
-

te
a

r)
 

a
n

d
 

e
le

c
tr

o
n

ic
a

lly
 

s
ta

b
le

. 
T

h
e

 
V

S
P

 
is

 
a

b
le

 
to

 
d

if
fe

re
n

ti
a

te
 

b
e

tw
e

e
n

 
c
u

s
h

io
n

 
ty

p
e

s
 

re
g

a
rd

in
g

 
m

ic
ro

c
lim

a
te

 a
s
p

e
c
ts

, 
i.
e

. 
re

g
a

rd
in

g
 r

e
la

ti
v
e

 h
u

m
id

it
y
. 

O
f 

th
e

 t
h

re
e

 c
u

s
h

io
n

 t
y
p

e
s
 c

o
m

p
a

re
d

, 
C

M
S

 p
ro

v
e

d
 t

o
 

b
e

 t
h

e
 b

e
s
t 

in
 r

e
g

u
la

ti
n

g
 t

h
e

 m
ic

ro
c
lim

a
te

 a
t 

th
e

 C
B

I.
  

C
li

n
ic

a
l 

re
le

v
a

n
c

e
  

R
e

s
u

lt
s
 
in

d
ic

a
te

 
th

a
t 

th
e

 
V

S
P

 
m

a
y
 
p

ro
v
id

e
 
v
a

lu
a

b
le

 
in

fo
rm

a
ti
o

n
 

a
s
 

to
 

p
re

s
c
ri

p
ti
o

n
 

a
n

d
 

e
v
a

lu
a

ti
o

n
 

o
f 

c
u

s
h

io
n

s
, 

th
e

re
b

y
 o

p
ti
m

is
in

g
 p

re
s
s
u

re
 s

o
re

 p
re

v
e

n
ti
o

n
 

re
g

im
e

s
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A
c

k
n

o
w

le
d

g
e

m
e

n
ts

 

W
e

 a
p

p
re

c
ia

te
 t

h
e

 h
e

lp
 o

f 
R

. 
D

o
o

n
, 

C
u

ls
a

n
a

 B
V

, 
a

n
d

 
J
. 

S
to

k
k
e

rm
a

n
s
, 

S
e

d
e

lo
g

ic
, 

th
e

 N
e

th
e

rl
a

n
d

s
 

 C
o

n
fl

ic
t 

o
f 

In
te

re
s

t 
N

o
n

 d
e

c
la

re
d

 

R
e

fe
re

n
c

e
s

 

[1
] 

F
e

rg
u

s
o

n
-P

e
ll 

e
t 

a
l.
, 

J
R

R
D

. 
4

6
(7

):
9

4
5

-9
5

6
, 

2
0

0
9

. 
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n

n
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a
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E

u
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p
e

a
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s
s
u
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e
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M

e
e
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n

g
 

S
to

c
k
h

o
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, 
S

w
e

d
e

n
  

 
 

C
o

p
y

ri
g

h
t 

©
 2

0
1

4
 b

y
 E

P
U

A
P
 

 

M
e
th

o
d

s
 a

n
d

 r
e
s
u

lt
s
 o

f 
th

e
 J

a
m

e
s
 L

in
d

 A
ll
ia

n
c
e
 P

re
s
s
u

re
 U

lc
e
r 

P
ri

o
ri

ty
 S

e
tt

in
g

 P
a
rt

n
e
rs

h
ip

 

M
a

ry
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a
d

d
e

n
 1

*  

1
*  U

n
iv

e
rs

it
y
 o

f 
L

e
e

d
s
, 

U
K

, 
m

.t
.m

a
d

d
e

n
@

le
e

d
s
.a

c
.u

k
 

 

In
tr

o
d

u
c

ti
o

n
 

T
h

e
 r

o
le

 o
f 

p
e

o
p

le
 w

it
h

 c
h

ro
n

ic
, 

c
o

m
p

le
x
 w

o
u

n
d

s
 i
n

 
w

o
u

n
d

s
 r

e
s
e

a
rc

h
 i
s
 u

s
u

a
lly

 l
im

it
e

d
 t

o
, 

“b
e

in
g

 o
b

je
c
ts

 o
f 

s
tu

d
y
 a

n
d

 b
e

n
e

fi
c
ia

ri
e

s
 o

f 
re

s
e

a
rc

h
 r

e
s
u

lt
s
” 

[1
] 

T
h

e
 

J
a

m
e

s
 L

in
d

 A
lli

a
n

c
e

 P
re

s
s
u

re
 U

lc
e

r 
P

ri
o

ri
ty

 S
e

tt
in

g
 

P
a

rt
n

e
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h
ip

 (
J
L

A
P

U
P

) 
w

a
s
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n

it
ia

te
d

 b
y
 t

h
e

 N
a

ti
o

n
a

l 
In

s
ti
tu

te
 f

o
r 

H
e

a
lt
h

 (
N

IH
R

) 
W

o
u

n
d

s
 R

e
s
e

a
rc

h
 f

o
r 

P
a

ti
e

n
t 

B
e

n
e

fi
t 

(W
R

P
B

) 
p

ro
g

ra
m

m
e

 g
ra

n
t 

fo
r 

a
p

p
lie

d
 

re
s
e

a
rc

h
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2
].

 T
h

e
 p

ri
m

a
ry

 o
b

je
c
ti
v
e

 w
a

s
 t

o
 b

ri
n

g
 

s
e

rv
ic

e
 u

s
e

rs
/p

a
ti
e

n
ts

, 
c
a

re
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 a
n

d
 h

e
a

lt
h

 p
ro

fe
s
s
io

n
a
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to
g

e
th

e
r 

to
 i
d

e
n

ti
fy

 a
n

d
 p

ri
o

ri
ti
z
e

 t
h

e
 t

o
p

 t
e

n
 

u
n

c
e
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a

in
ti
e

s
, 

o
r 

‘u
n

a
n

s
w

e
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d
 q

u
e

s
ti
o

n
s
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 a

b
o

u
t 
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e

 
e

ff
e

c
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f 

p
re

s
s
u
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 u
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e

r 
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e
n
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o

n
s
 t

h
a

t 
th

e
y
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g
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e
 

a
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h

e
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o
s
t 

im
p

o
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a
n

t.
 A

 s
e

c
o

n
d

 o
b

je
c
ti
v
e

 w
a

s
 t

o
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v
e

s
ti
g

a
te

 m
e

th
o

d
o
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g

y
 f

o
r 

p
a

ti
e

n
t 

a
n

d
 p

u
b

lic
 

in
v
o
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e

m
e

n
t 
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 r

e
s
e

a
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h
 p
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o
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ty

 s
e
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in

g
 i
n

 w
o

u
n

d
 c

a
re

. 
P
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s
s
u
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 u
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e
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o

n
 w

a
s
 c

h
o

s
e

n
 b

e
c
a

u
s
e
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s
s
u

re
 

u
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e
rs

 w
e
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h
e
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o

s
t 

c
o

m
m

o
n
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o

m
p
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x
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o
u

n
d
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y
p

e
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u

n
d
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n
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h

e
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R
P

B
 p
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v
a
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n

c
e
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tu

d
y
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n
d

 b
e

c
a

u
s
e

 
p

re
s
s
u

re
 u
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e
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 a
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ig

h
 p
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o
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 f
o

r 
th

e
 U

K
 N

a
ti
o

n
a

l 
H

e
a

lt
h

 S
e

rv
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e
 (

N
H

S
).

 T
h

e
 p

re
v
e

n
ti
o

n
 o

f 
p

re
s
s
u

re
 

u
lc

e
rs

 i
s
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n

c
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d
e

d
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n

 d
o

m
a
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 5

 o
f 

th
e

 N
H

S
 o

u
tc

o
m

e
s
 

fr
a

m
e

w
o

rk
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0
1

4
/1

5
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3
].

 

M
e

th
o

d
s

 

W
e

 a
d

o
p

te
d

 a
 m

ix
e

d
 m

e
th

o
d

s
, 

p
a

rt
ic

ip
a

to
ry

 r
e

s
e

a
rc

h
 

fr
a

m
e

w
o

rk
 t

o
 t

h
is

 p
ri

o
ri
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 s

e
tt
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o

rk
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T
h
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s
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o
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s
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n
d

a
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m
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o
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h

e
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h
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e

n
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c
a
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o

n
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n
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 p
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o
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e
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g
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n

d
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e
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o
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g
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n
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h
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a
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p
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m
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a
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y
 

d
e

s
c
ri

p
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v
e
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e
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a
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e

v
a
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a

ti
v
e

 
[4

, 
5

].
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c
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c
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c
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d
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p
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h
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d
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c
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n
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t 
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e
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d
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 m
a
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s
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: 

O
R

T
: 

(H
e

e
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A

ft
e

r 
1

 m
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u
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h

e
 p

e
a

k
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s
s
u
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s
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 m
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H
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a
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 s
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 m
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 r
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e
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 t
o

 2
2

0
 m
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O
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O
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a
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o
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 c
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H
G
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u

s
s
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n

 

O
u

r 
te

s
t 

p
e
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o

n
s
 h

a
d
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o
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n
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 r
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k
 f

a
c
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. 

T
h

e
y
 

d
e

v
e

lo
p

e
d

 p
e
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is

te
n

t 
re

d
n

e
s
s
 a

n
d

 p
a
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W

e
 u

s
e

d
 t

h
e

 v
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c
o

e
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s
ti
c
 f

o
a

m
 O

R
T

 o
n
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 f
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r 
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e
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a
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l 
p

o
s
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n
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n
d

 c
a

n
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h
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t 
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h
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 f

o
a

m
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a
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B
u

t 
n

o
n

e
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f 
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e
 t

a
b
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o

a
m
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a

d
 s

u
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ic
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n
t 

p
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s
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u
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 d
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u
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o

n
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u
a
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. 

W
e
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e

e
 o

u
r 
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s
u

lt
s
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s
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n
 i
n

d
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a
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r 
a

n
d
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o

p
e

fu
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m
o

ti
v
a

to
r 

fo
r 

c
o

m
in

g
 l
a

rg
e

r 
s
tu

d
ie

s
, 

w
h

ic
h

 h
o

p
e

fu
lly

 
c
a

n
 l
e

a
d

 t
o

 i
m

p
ro

v
e

d
 c

lin
ic

a
l 
im

p
le

m
e

n
ta

ti
o

n
s
 

re
g

a
rd

in
g

 p
re

s
s
u

re
 c

a
re

 d
u

ri
n

g
 a

n
d

 d
ir

e
c
tl
y
 a

ft
e

r 
s
u

rg
e

ry
 a

ls
o

 f
o

r 
p

a
ti
e

n
t´

s
 t

h
a

t 
m

a
y
 n

o
t 

b
e

 c
o

n
s
id

e
re

d
 

a
s
 r

is
k
 p

a
ti
e

n
ts

. 
 

C
o

n
fl

ic
t 

o
f 

In
te

re
s

t 
W

e
 h

a
v
e

 l
o

o
k
e

d
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t 
th

e
s
e

 s
tu

d
ie

s
 a

n
d

 o
u

r 
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n

d
in

g
s
 d
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n
o

t 
c
o

n
fl
ic

t 
w

it
h

 t
h

e
ir

 r
e

s
u

lt
: 

 
In

te
rf

a
c
e

 p
re

s
s
u

re
 m

e
a

s
u

re
m

e
n

t 
d

u
ri

n
g

 s
u

rg
e

ry
, 

a
 

c
o

m
p

a
ri

s
o

n
 o

f 
fo

u
r 

o
p

e
ra

ti
n

g
 t

a
b

le
 s

u
rf

a
c
e

s
. 

B
.P

.J
.A

. 
K

e
lle

r,
 J

 O
v
e

rb
e

e
k
e

, 
C

h
r 

v
a

n
 d

e
r 

W
e

rk
e

n
, 

J
a

n
 2

0
0

6
. 

P
re

v
e

n
ti
n

g
 p

re
s
s
u

re
 u

lc
e

rs
, 

a
n

 e
v
a

lu
a

ti
o

n
 o

f 
fo

u
r 

o
p

e
ra

ti
n

g
-t

a
b

le
 m

a
tt

re
s
s
e

s
. 

 

T
o

m
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e
F

lo
o

r,
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e
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c
h

u
ijm

e
r 

J
D

, 
A

u
g
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0

0
0
  

P
re

s
s
u

re
 m

a
p

p
in

g
 o

f 
T

h
e

ra
p

e
u

ti
c
 b

e
d
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u

rf
a

c
e

s
: 

C
lin

c
a

l 
e

v
id

e
n

c
e

. 
N

o
v
 2

0
1

0
 

S
a

ra
h

 T
h

o
rn

e
, 

K
a

tr
in

e
 S

a
u

v
é

, 
C

h
ri

s
ti
n

e
 Y

a
c
o

u
b

, 
P

a
u

le
tt

e
 G

u
it
a

rd
, 

N
o

v
e

m
b

e
r 

2
0
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9

 

 C
li

n
ic

a
l 

re
le

v
a

n
c

e
  

W
h

e
n

 t
h

e
s
e

 r
e

s
u

lt
s
 w

e
re

 p
re

s
e

n
te

d
 f

o
r 

th
e

 o
rt

h
o

p
e

d
ic

 
s
u

rg
e

ry
 u

n
it
, 

it
 b

e
c
a

m
e

 v
e

ry
 o

b
v
io

u
s
 h

o
w

 e
x
p

o
s
e

d
 t

h
e

 
h

e
e

ls
 a

re
. 

T
h

is
 h

a
s
 r

e
s
u

lt
e

d
 i
n
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 c

o
m

in
g

 s
tu

d
y
 f

o
r 

h
e

e
l 

p
re

s
s
u

re
 
p

ro
te

c
ti
o

n
 
b

e
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re
, 

d
u

ri
n

g
 
a

n
d

 
a

ft
e

r 
s
u

rg
e

ry
 

th
a

t 
w

ill
 s

ta
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 d
u

ri
n

g
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0
1

4
. 

A
c

k
n

o
w

le
d

g
e

m
e

n
ts

 

E
ila

 S
te

rn
e

r,
 R
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, 

M
D

 d
o

c
to

r,
 K

a
ro

lin
s
k
a

 S
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k
h

u
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e

t 
B

a
rt
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a

n
 d

e
r 

H
e

y
d

e
n

, 
in

d
e

p
e

n
d

e
n

t 
P

T
, 

c
lin

ic
a

l 
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o

n
s
u

lt
a

n
t,

 B
e

lg
iu

m
 

B
e

s
id

e
s
 o

u
r 

tw
o

 b
ra

v
e

 t
e

s
t 

p
e

rs
o

n
s
; 

A
 a

n
d

 B
, 

 E
ila

, 
B

a
rt
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n

d
 m

y
s
e

lf
 w

o
u

ld
 l
ik

e
 t

o
 t

h
a

n
k
 y

o
u

 K
a

i 
a

n
d

 E
v
a

 
w

h
o

 a
s
s
is

te
d

 u
s
 d

u
ri

n
g

 t
h

e
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h
o
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c
e

d
u
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p
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p
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h
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p
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n
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v
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c
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e
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n
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n
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y
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c
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 c
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e
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c
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u
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e
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e
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u
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c
e
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u
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n
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u
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 c
o

m
p

u
te

r 
th
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t 

d
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e
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a
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 p
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u
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n
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e
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a
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f 
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b
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d

y
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a
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e

 
b
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n
 

u
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d
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h

e
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r 

a
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w
s
 c
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n

s
, 

c
a
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n
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p
a

ti
e

n
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 b
e

tt
e
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u

n
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d
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n
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a
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n
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c
h

e
d

u
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 a
n

d
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e
p

o
s
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n
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e
g
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e
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h
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p
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c
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c
u

s
e

s
 

a
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e
n
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o
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o
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u
n
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w
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n
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x
p
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s
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h
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e
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f 

p
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s
s
u
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a
p

p
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g
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n
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s
e
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g
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h
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c
a
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p
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v
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n
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m

u
c
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s
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n
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h

e
 m
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d
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d
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o
s
p
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a
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s
e
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g
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n
d
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h

e
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h

e
 

a
b
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m

o
n
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o

r 
p

a
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e

n
t 

a
c
ti
v
it
y
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o
ft

e
n
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n

t 
o

n
 

u
n

s
k
ill

e
d

 
c
a

re
rs

[1
].

 
T

h
e

 
o

b
je

c
ti
v
e

s
 
o

f 
th

e
 
s
tu

d
y
 
a
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; 

w
h

e
th

e
r 
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e

 
d

e
v
e
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p

m
e

n
t 

o
f 

p
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s
u
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u
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e
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c
a

n
 
b

e
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d

u
c
e

d
 f

o
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w
in
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s
e
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f 
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e
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o
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S
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e
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T
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y
s
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m
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is
 

th
e

 
p

ro
d

u
c
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u
s
e

fu
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c
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n

g
 

p
a
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e

n
t 

d
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c
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n
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m

a
k
in

g
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 d
e
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p
e

c
if
ic

 p
o

s
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n
s
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h
a
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h
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 b
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e

d
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lo
o

k
 

a
t 
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e

a
s
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o
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u

s
e

 
a

n
d

 
u

s
e
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a

c
c
e

p
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b
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n
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o

m
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d

u
c
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P
a
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c
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r 
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n
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s
 b
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h
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h
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k
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d

e
v
e

lo
p
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g

 p
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s
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u
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u
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a

n
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w
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w
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s
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u

e
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b
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o

m
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o
s
e
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r 

w
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e
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s
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c
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q

u
ip

m
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r 

w
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c
u
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n
t 

e
q
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m
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n
t 

w
a

s
 n

o
t 

e
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e
c
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v
e
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o
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a
s
o

n
s
 s

u
c
h

 
a

s
 d

is
s
a

ti
s
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c
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o

n
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n
d

 d
is

c
o

m
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2
].
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e
s

u
lt

s
  

T
h

e
 

e
a

rl
y
 

re
s
u

lt
s
 

in
d

ic
a

te
 

th
a

t 
p

a
ti
e

n
ts

 
a

re
 

v
e

ry
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s
p

o
n

s
iv

e
 

to
 

th
e

 
im

a
g

e
s
 

o
n

 
th

e
 

p
re

s
s
u

re
 

m
o

n
it
o

r;
 

re
q

u
e

s
ti
n

g
 

to
 

b
e

 
tu

rn
e

d
 

in
 

lin
e

 
w

it
h

 
th

e
 

tu
rn

 
c
lo

c
k
, 

b
e

c
o

m
in

g
 m

o
re

 c
o

n
c
o

rd
a

n
t 

w
it
h

 r
e

p
o

s
it
io

n
in

g
 r

e
g

im
e

s
 

a
n

d
 

s
h

if
ti
n

g
 

p
o

s
it
io

n
 

in
 

lin
e

 
w

it
h

 
th

e
 

p
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s
s
u

re
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d
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a

to
rs
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P

re
s
s
u

re
 u
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e
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 h

e
a
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g
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r 

im
p
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v
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g
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s
 

c
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n
s
 
a

n
d

 
c
a

re
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a
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o
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s
p

o
n

d
 
to

 
th

e
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a
g

e
s
 
o

n
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e

 
m
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n
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P
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s
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u
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th
a
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w

o
u

ld
 

n
o

t 
h

a
v
e

 
b

e
e

n
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e

n
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fi
e

d
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b
e

in
g

 
c
a

p
tu
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d
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u

g
h
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e
 

m
a

p
p
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g
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F
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u
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1
 

d
e
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n
s
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a
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s
 

a
 

b
e

d
p

a
n

 
p
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c
e

d
 

u
n

d
e
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a

 
p

a
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e

n
t 
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r 

a
 

p
e
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o

d
 

o
f 

5
5

 
m

in
s
 

w
it
h

 
p

re
s
s
u

re
s
 

o
f 

>
2

0
0

m
m

H
g

 i
n

 t
h

e
 c

o
n

ta
c
t 

a
re

a
 a

n
d

 t
h

e
 h

e
e

ls
. 

 

F
ig

. 
1

: 
P

re
s
s
u

re
 m

o
n

it
o

r 
Im

a
g

e
s
 

   

D
is

c
u

s
s

io
n

 

T
h

e
 m

a
p

p
in

g
 i
m

a
g

e
s
 a

p
p

e
a

r 
to

 f
a

c
ili

ta
te

 i
n

d
iv

id
u

a
lis

e
d

 
c
a

re
. 

A
lt
h

o
u

g
h

 i
t 

is
 r

e
c
o

g
n

is
e

d
 t

h
a

t 
in

te
rf

a
c
e

 p
re

s
s
u

re
s
 

d
o

 
n

o
t 

p
ro

v
id

e
 

th
e

 
fu

ll 
p

ic
tu

re
 

w
it
h

 
re

g
a

rd
s
 

to
 

th
e

 
a

m
o

u
n

t 
o

f 
p

re
s
s
u

re
 

e
x
e

rt
e

d
 

o
n

 
m

u
s
c
le

 
ti
s
s
u

e
 

a
n

d
 

d
e

fo
rm

a
ti
o

n
 

o
f 

c
e

lls
 

w
h

ic
h

 
re

s
u

lt
 

in
 

d
e

e
p

 
ti
s
s
u

e
 

in
ju

ry
[3

][
4

],
 t

h
e

y
 d

o
 p

ro
v
id

e
 i

n
s
ig

h
t 

in
to

 a
re

a
s
 t

h
a

t 
a

re
 

a
t 

h
ig

h
 p

re
s
s
u

re
 a

n
d

 t
h

u
s
 r

e
q

u
ir

e
 a

 c
h

a
n

g
e

 i
n

 p
o

s
it
io

n
. 

It
 

is
 

n
o

t 
p

o
s
s
ib

le
 

v
ia

 
M

R
I 

to
 

d
e

te
rm

in
e

 
a

 
p

a
ti
e

n
t’
s
 

n
o

rm
a

l 
lif

e
s
ty

le
 o

n
ly

 t
h

e
 e

ff
e

c
t 

o
f 

lo
w

 t
is

s
u

e
 t

o
le

ra
n

c
e

 
a

t 
a

 g
iv

e
n

 t
im

e
. 

T
h

e
re

fo
re

 t
h

ro
u

g
h

 t
h

is
 t

e
c
h

n
o

lo
g

y
, 

th
e

 
m

o
n

it
o

ri
n

g
 o

f 
in

te
rf

a
c
e

 p
re

s
s
u

re
s
 i

n
 t

h
e

 p
a

ti
e

n
ts

 h
o

m
e

 
w

ill
 a

llo
w

 a
 p

a
ti
e

n
t 

to
 a

d
ju

s
t 

th
e

ir
 p

o
s
it
io

n
s
 a

c
c
o

rd
in

g
 t

o
 

th
e

ir
 o

w
n

 i
n

te
rf

a
c
e

 p
re

s
s
u

re
s
. 

 
 C

li
n

ic
a

l 
re

le
v

a
n

c
e

 
T

h
e

 
u

s
e

 
o

f 
th

e
 

p
re

s
s
u

re
 

m
a

p
p

in
g

 
d

e
v
ic

e
 

p
ro

v
id

e
s
 

v
a

lu
a

b
le

 i
n

s
ig

h
t 

in
to

 p
a

ti
e

n
t 

a
c
ti
v
it
y
 i

n
 t

h
e

 c
o

m
m

u
n

it
y
 

w
it
h

 
th

e
 
p

o
te

n
ti
a

l 
to

 
e

n
a

b
le

 
v
u

ln
e

ra
b

le
 
a

d
u

lt
s
 
to

 
b

e
 

m
o

re
 e

m
p

o
w

e
re

d
 i

n
 t

e
rm

s
 o

f 
th

e
 m

a
n

a
g

e
m

e
n

t 
o

f 
th

e
ir

 
c
o

n
d

it
io

n
s
. 

B
y
 o

b
s
e

rv
in

g
 t

h
e

 c
o

lo
u

r 
c
h

a
n

g
e

s
 p

ro
d

u
c
e

d
 

b
y
 t

h
e

 p
re

s
s
u

re
 v

a
ri

a
n

c
e

s
, 

p
a

ti
e

n
ts

 c
a

n
 t

h
e

n
 m

a
k
e

 r
e

a
l 

ti
m

e
 

d
e

c
is

io
n

s
 

a
ro

u
n

d
 

p
re

s
s
u

re
 

re
lie

f 
a

n
d

 
p

o
s
it
io

n
 

c
h

a
n

g
e

 t
h

a
t 

m
a

k
e

 a
 d

if
fe

re
n

c
e

 t
o

 t
h

e
ir

 p
re

s
s
u

re
 r

is
k
. 

A
c

k
n

o
w

le
d

g
e

m
e

n
ts

 

W
e

 a
p

p
re

c
ia

te
 t

h
e

 h
e

lp
 o

f 
th

e
 p

a
ti
e

n
ts

, 
c
a

re
 g

iv
e

rs
, 

X
S

E
N

S
O

R
 a

n
d

 S
U

M
E

D
 f

o
r 

th
e

ir
 c

o
n

ti
n

u
e

d
 s

u
p

p
o

rt
. 

 C
o

n
fl

ic
t 

o
f 

In
te

re
s

t 
P

ro
je

c
t 

s
u

p
p

o
rt

e
d

 b
y
 X

S
E

N
S

O
R

 a
n

d
 S

U
M

E
D

 

R
e

fe
re

n
c

e
s

 

[1
] 

S
a

m
u

ri
w

o
 R

. 
U

n
p

u
b

lis
h

e
d

. 
P

h
D

. 
 2

0
1

1
 

[2
] 

M
o

o
r 

Z
. 

e
t 

a
l.
, 

J
. 

C
lin

ic
a

l 
N

u
rs

in
g

. 
1

3
:9

4
2

-9
5

1
, 

2
0

0
4

  
[3

] 
O

o
m

e
n

s
 C

. 
e

t 
a

l.
, 

J
.T

is
s
u

e
 V

ia
b

ili
ty

. 
1

9
:3

5
-4

2
, 

2
0

1
0

 
[4

] 
G

e
fe

n
 A

. 
e

t 
a

l.
, 

J
. 

B
io

m
e

c
h

a
n

ic
s
. 

4
1

:2
0

0
3

-2
0

1
2

, 
2

0
0

8
 

P
ro

c
e

e
d

in
g

s
 o

f 
th

e
 1

7
th

 A
n

n
u

a
l 
E

u
ro

p
e

a
n

 P
re

s
s
u

re
 U

lc
e

r 
M

e
e

ti
n

g
 

S
to

c
k
h

o
lm

, 
S

w
e

d
e

n
  

 
 

C
o

p
y

ri
g

h
t 

©
 2

0
1

4
 b

y
 E

P
U

A
P
 

 C
o

m
p

a
ri

s
o

n
 o

f 
P

re
s
s
u

re
 A

re
a
 I

n
d

e
x
 (

P
A

I)
 a

c
h

ie
v
e
d

 o
n

 p
re

s
s
u

re
 r

e
d

u
c
in

g
 m

a
tt

re
s
s
e
s
 a

s
 

p
a
rt

 o
f 

th
e
 i

n
tr

o
d

u
c
ti

o
n

 o
f 

a
 n

e
w

 C
L

P
 m

a
tt

re
s
s
 s

y
s
te

m
 

M
a

rk
 G

re
e

n
  

In
d

e
p

e
n

d
e

n
t 

C
lin

ic
a

l 
C

o
n

s
u

lt
a

n
t,

 U
n

it
e

d
 K

in
g

d
o

m
, 

m
a

rk
jm

g
2

@
g

m
a

il.
c
o

m
  

 

In
tr

o
d

u
c

ti
o

n
 

P
a

ti
e

n
t 

s
u

p
p

o
rt

 s
u

rf
a

c
e

s
 f

o
r 

o
v
e

r 
2

5
 y

e
a

rs
 h

a
v
e

 b
e

e
n

 
c
o

m
p

a
re

d
 

u
s
in

g
 

in
te

rf
a

c
e

 
p

re
s
s
u

re
 

m
e

a
s
u

re
m

e
n

ts
; 

th
e

s
e

 s
tu

d
ie

s
 h

a
v
e

 m
e

a
s
u

re
d

 e
it
h

e
r;

 
 1

. 
F

o
r 

a
lt
e

rn
a

ti
n

g
 

p
re

s
s
u

re
 

m
a

tt
re

s
s
e

s
 

(A
L

T
) 

th
e

 
P

re
s
s
u

re
 R

e
lie

f 
In

d
e

x
 (

P
R

I)
 d

e
fi
n

e
d

 a
s
 t

h
e

 p
e

ri
o

d
  

o
v
e

r 
a

 s
e

t 
ti
m

e
 (

i.
e

. 
o

n
e

 c
o

m
p

le
te

 m
a

tt
re

s
s
 c

y
c
le

) 
a

t 
a

 g
iv

e
n

 
re

fe
re

n
c
e

 
p

o
in

t 
th

a
t 

p
re

s
s
u

re
s
 

a
re

 
b

e
lo

w
 

re
le

v
a

n
t 

th
re

s
h

o
ld

s
 (

5
,1

0
, 

2
0

 &
 3

0
m

m
H

g
).

  
2

. 
F

o
r 

c
o

n
s
ta

n
t 

lo
w

 
p

re
s
s
u

re
 

m
a

tt
re

s
s
e

s
 

(C
L

P
) 

th
e

 
P

re
s
s
u

re
 

A
re

a
 

In
d

e
x
 

(P
A

I)
 

is
 

c
a

lc
u

la
te

d
. 

T
h

is
 

is
 

d
e

fi
n

e
d

 
a

s
 

th
e

 
n

u
m

b
e

r 
o

f 
s
e

n
s
o

rs
 

re
a

d
in

g
 

b
e

lo
w

 
re

le
v
a

n
t 

th
re

s
h

o
ld

s
 

a
s
 

a
 

p
e

rc
e

n
ta

g
e

 
o

f 
a

ll 
th

e
 

lo
a

d
 

b
e

a
ri

n
g

 s
e

n
s
o

rs
. 

 
 T

h
is

 
e

v
a

lu
a

ti
o

n
 

o
f 

th
e

 
s
e

v
e

n
 

m
a

tt
re

s
s
e

s
 

w
a

s
 

p
e

rf
o

rm
e

d
 i

n
 o

rd
e

r 
to

 g
a

th
e

r 
b

a
s
e

lin
e

 P
A

I 
d

a
ta

 o
f 

th
e

 
m

a
tt

re
s
s
e

s
 
to

 
c
o

m
p

a
re

 
w

it
h

 
tw

o
 
n

e
w

 
C

L
P

 
m

a
tt

re
s
s
 

s
y
s
te

m
s
 d

e
v
e

lo
p

e
d

 f
o

r 
th

e
 M

u
lt
ic

a
re

 C
ri

ti
c
a

l 
C

a
re

 B
e

d
. 

M
e

th
o

d
s

 

T
h

e
 

n
in

e
 

m
a

tt
re

s
s
e

s
 

w
e

re
 

p
la

c
e

d
 

o
n

 
a

 
M

u
lt
ic

a
re

 
C

ri
ti
c
a

l 
C

a
re

 
B

e
d

 
a

n
d

 
te

s
te

d
 
in

 
tw

o
 
ly

in
g

 
p

o
s
it
io

n
s
, 

p
o

s
it
io

n
 

1
. 

S
u

p
in

e
, 

a
n

d
 

p
o

s
it
io

n
 

2
. 

P
ro

fi
le

d
 

a
t 

3
0

 
d

e
g

re
e

s
 
w

it
h

 
k
n

e
e

s
 
g

a
tc

h
e

d
. 

T
h

e
 
p

ro
fi
le

d
 
a

n
d

 
k
n

e
e

 
g

a
tc

h
e

d
 p

o
s
it
io

n
 w

a
s
 a

c
h

ie
v
e

d
 u

s
in

g
 t

h
e

 a
u

to
 c

o
n

to
u

r 
fe

a
tu

re
 
o

f 
th

e
 
b

e
d

 
fr

a
m

e
. 

T
h

e
 
F

S
A

 
(F

o
rc

e
d

 
S

e
n

s
o

r 
A

rr
a

y
) 

b
e

d
 m

a
t 

fr
o

m
 V

is
ta

 M
e

d
ic

a
l 

w
a

s
 p

la
c
e

d
 d

ir
e

c
tl
y
 

o
n

to
 t

h
e

 m
a

tt
re

s
s
. 

B
o

th
 m

a
tt

re
s
s
 a

n
d

 s
e

n
s
o

r 
m

a
t 

w
e

re
 

s
e

t 
u

p
 a

s
 p

e
r 

m
a

n
u

fa
c
tu

re
r’

s
 i
n

s
tr

u
c
ti
o

n
s
. 

A
n

 8
3

K
g

 m
a

n
ik

in
 w

a
s
 p

o
s
it
io

n
e

d
 o

n
 t

h
e

 m
a

tt
re

s
s
 f

o
r 

1
5

 m
in

u
te

s
 t

o
 a

llo
w

 f
o

r 
a

d
ju

s
tm

e
n

ts
, 

th
e

n
 f

o
r 

a
 f

u
rt

h
e

r 
1

5
 

m
in

u
te

s
 

w
h

ils
t 

m
e

a
s
u

re
m

e
n

ts
 

o
f 

th
e

 
c
o

n
ta

c
t 

p
re

s
s
u

re
s
 w

e
re

 r
e

c
o

rd
e

d
 e

v
e

ry
 5

 s
e

c
o

n
d

s
. 

 
T

h
e

 f
o

c
u

s
 o

f 
th

e
 e

v
a

lu
a

ti
o

n
 w

a
s
 t

o
 a

n
a

ly
s
e

 a
n

d
 r

e
p

o
rt

 
o

n
 t

h
e

 P
re

s
s
u

re
 A

re
a

 I
n

d
e

x
 (

P
A

I)
 a

t 
s
e

le
c
te

d
 p

o
in

ts
 o

f 
ti
m

e
 
d

u
ri

n
g

 
th

e
 
1

5
 
m

in
u

te
s
 
o

f 
d

a
ta

 
re

c
o

rd
in

g
. 

 
T

h
e

 
p

re
s
s
u

re
s
 w

e
re

 r
e

c
o

rd
e

d
 a

n
d

 a
n

a
ly

s
e

d
 u

s
in

g
 t

h
e

 F
S

A
 

s
o

ft
w

a
re

 a
n

d
 w

e
re

 a
ls

o
 e

x
p

o
rt

e
d

 t
o

 a
n

 E
x
c
e

l 
s
p

re
a

d
 

s
h

e
e

t 
fo

r 
fu

rt
h

e
r 

a
n

a
ly

s
is

. 
 T

h
e

 m
a

n
ik

in
 i

n
 t

h
e

 s
u

p
in

e
 p

o
s
it
io

n
, 

th
e

 h
e

a
d

 w
a

s
 f

la
t 

to
 t

h
e

 m
a

tt
re

s
s
 w

it
h

 n
o

 p
ill

o
w

, 
a

rm
s
 b

y
 t

h
e

 s
id

e
 o

f 
th

e
 

to
rs

o
 
w

it
h

 
e

lb
o

w
s
 
d

o
w

n
 
a

n
d

 
th

u
m

b
s
 
u

p
, 

h
e

e
ls

 
w

e
re

 
p

la
c
e

d
 a

t 
s
h

o
u

ld
e

r 
w

id
th

 a
p

a
rt

 w
it
h

 t
h

e
 l
e

g
s
 s

tr
a

ig
h

t.
 I

n
 

th
e

 
p

ro
fi
le

 
p

o
s
it
io

n
 
th

e
 
a

rm
s
 
w

e
re

 
p

la
c
e

d
 
a

c
ro

s
s
 
th

e
 

lo
w

e
r 

a
b

d
o

m
e

n
 w

it
h

 t
h

e
 l

e
g

s
 b

e
n

d
in

g
 t

o
 c

o
n

to
u

r 
w

it
h

 
th

e
 k

n
e

e
 g

a
tc

h
. 

 

R
e

s
u

lt
s

  

T
a

b
le

 1
: 

P
re

s
s
u

re
 A

re
a

 I
n

d
e

x
 (

P
A

I)
 a

t 
1

5
m

in
u

te
s
 

D
is

c
u

s
s

io
n

 

T
h

e
 m

a
n

ik
in

 u
s
e

d
 w

a
s
 a

n
 a

tt
e

m
p

t 
to

 m
a

in
ta

in
 s

ta
b

ili
ty

 
o

f 
fa

c
to

rs
 i

n
 w

e
ig

h
t 

a
n

d
 s

h
a

p
e

 f
o

r 
re

p
e

a
ta

b
ili

ty
 d

u
ri

n
g

 
te

s
ti
n

g
, 

n
o

t 
a

lw
a

y
s
 

p
o

s
s
ib

le
 

w
it
h

 
h

u
m

a
n

 
s
u

b
je

c
ts

. 
H

o
w

e
v
e

r 
th

e
 m

a
n

ik
in

 d
o

e
s
 n

o
t 

m
o

u
ld

 a
n

d
 c

o
n

fo
rm

 t
o

 
th

e
 m

a
tt

re
s
s
 s

h
a

p
e

 a
s
 a

 h
u

m
a

n
 s

u
b

je
c
t 

w
o

u
ld

. 
 F

ro
m

 
th

e
 

re
s
u

lt
s
 

o
b

ta
in

e
d

 
it
 

is
 

d
if
fi
c
u

lt
 

to
 

c
la

im
 

s
u

p
e

ri
o

ri
ty

 o
f 

o
n

e
 m

a
tt

re
s
s
 o

v
e

r 
a

n
o

th
e

r,
 h

o
w

e
v
e

r 
fo

r 
th

e
 
p

u
rp

o
s
e

 
o

f 
th

is
 
te

s
ti
n

g
 
th

e
 
re

s
u

lt
s
 
s
h

o
w

 
th

a
t 

th
e

 
S

y
m

b
io

s
o

 
2

0
0

 
a

n
d

 
1

0
0

 
m

a
tt

re
s
s
e

s
 

a
re

 
c
o

m
p

a
ri

b
le

 
w

it
h

 
o

th
e

r 
m

a
tt

re
s
s
e

s
 

in
 

th
e

 
P

re
s
s
u

re
 

A
re

a
 

In
d

e
x
 

a
c
h

ie
v
e

d
. 

C
li

n
ic

a
l 

re
le

v
a

n
c

e
  

P
re

s
s
u

re
 

A
re

a
 

In
d

e
x
 

is
 

o
n

ly
 

o
n

e
 

fa
c
to

r 
in

 
th

e
 

a
s
s
e

s
s
m

e
n

t 
o

f 
th

e
 

p
e

rf
o

rm
a

n
c
e

 
o

f 
a

 
m

a
tt

re
s
s
 

a
n

d
 

d
o

e
s
 
n

o
t 

p
ro

v
id

e
 
a

n
y
 
in

d
ic

a
ti
o

n
 
o

f 
c
lin

ic
a

l 
o

u
tc

o
m

e
, 

fu
rt

h
e

r 
te

s
ti
n

g
 

a
n

d
 

e
v
a

lu
a

ti
o

n
 

d
e

s
ig

n
 

n
e

e
d

 
to

 
b

e
 

c
o

n
s
id

e
re

d
 

b
e

fo
re

 
b

e
in

g
 

a
b

le
 

to
 

id
e

n
ti
fy

 
a

 
s
u

p
e

ri
o

r 
p

ro
d

u
c
t.
 

 C
o

n
fl

ic
t 

o
f 

In
te

re
s

t 
A

u
th

o
r 

re
c
e

iv
e

d
 a

 c
o

n
s
u

lt
a

n
c
y
 f

e
e

 f
ro

m
 L

in
e

t 
U

K
. 

M
a

tt
re

s
s

 
P

re
s

s
u

re
 

P
A

I 
S

u
p

in
e

 
P

A
I 

P
ro

fi
le

d
 

<
3

0
m

m
H

g
 

8
5

.3
%

 
8

3
.7

%
 

1
 

<
1

0
m

m
H

g
 

4
1

.7
%

 
3

8
.2

%
 

<
3

0
m

m
H

g
 

7
5

.6
%

 
6

3
.9

%
 

S
y

m
b

io
s

o
 

2
0

0
 

<
1

0
m

m
H

g
 

3
5

.2
%

 
2

7
.6

%
 

<
3

0
m

m
H

g
 

8
8

.0
%

 
7

9
.9

%
 

S
y

m
b

io
s

o
 

1
0

0
 

<
1

0
m

m
H

g
 

4
4

.7
%

 
3

8
.4

%
 

<
3

0
m

m
H

g
 

8
5

.4
%

 
7

5
.1

%
 

4
 

<
1

0
m

m
H

g
 

3
8

.3
%

 
2

9
.3

%
 

<
3

0
m

m
H

g
 

7
3

.1
%

 
7

3
.4

%
 

5
 

<
1

0
m

m
H

g
 

3
5

.7
%

 
2

8
.8

%
 

<
3

0
m

m
H

g
 

7
8

.3
%

 
6

9
.8

%
 

6
 

<
1

0
m

m
H

g
 

3
5

.9
%

 
2

8
.4

%
 

<
3

0
m

m
H

g
 

7
9

.8
%

 
8

8
.6

%
 

7
 

<
1

0
m

m
H

g
 

3
7

.5
%

 
3

7
.5

%
 

<
3

0
m

m
H

g
 

8
1

.5
%

 
6

9
.9

%
 

8
 

<
1

0
m

m
H

g
 

3
3

.6
%

 
3

0
.6

%
 

<
3

0
m

m
H

g
 

7
3

.5
%

 
5

3
.8

%
 

9
 

<
1

0
m

m
H

g
 

2
9

.9
%

 
2

5
.7

%
 

P
60

P
61

Publikace EPUAP_Sestava 2  13.8.14  16:53  Stránka 74



75

P
ro

c
e

e
d

in
g

s
 o

f 
th

e
 1

7
th

 A
n

n
u

a
l 
E

u
ro

p
e

a
n

 P
re

s
s
u

re
 U

lc
e

r 
M

e
e

ti
n

g
 

S
to

c
k
h

o
lm

, 
S

w
e

d
e

n
  

 
 

C
o

p
y

ri
g

h
t 

©
 2

0
1

4
 b

y
 E

P
U

A
P
 

 

U
s
in

g
 t

h
e
 l

a
te

s
t 

te
c
h

n
o

lo
g

y
 s

u
p

p
o

rt
 s

u
rf

a
c
e
 a

n
d

 p
a
ti

e
n

t 
m

o
n

it
o

ri
n

g
 i

n
 a

n
 a

d
u

lt
 c

ri
ti

c
a
l 

c
a
re

 
to

 o
p

ti
m

is
e
 o

u
tc

o
m

e
s
 i

n
 p

re
s
s
u

re
 u

lc
e
r 

p
re

v
e
n

ti
o

n
. 

M
a

rk
 G

re
e

n
 1

* , 
J

o
h

n
-O

w
e

n
 B

e
ll

 2
 

1
*  I

n
d

e
p

e
n

d
e

n
t 

C
lin

ic
a

l 
C

o
n

s
u

lt
a

n
t,

 U
n

it
e

d
 K

in
g

d
o

m
, 

m
a

rk
jm

g
2

@
g

m
a

il.
c
o

m
  

2
 U

n
iv

e
rs

it
y
 H

o
s
p

it
a

ls
 B

ri
s
to

l,
 U

n
it
e

d
 K

in
g

d
o

m
 

In
tr

o
d

u
c

ti
o

n
 

T
h

e
 

re
p

o
rt

e
d

 
in

c
id

e
n

c
e

 
o

f 
p

re
s
s
u

re
 

u
lc

e
rs

 
in

 
th

e
 

C
ri

ti
c
a

l 
C

a
re

 s
e

tt
in

g
s
 i

s
 l

o
w

, 
fi
g

u
re

s
 g

iv
e

n
 r

a
n

g
e

 f
ro

m
 

1
4

.3
%

 
in

 
o

n
e

 
h

o
s
p

it
a

l 
[1

] 
a

n
d

 
3

8
%

 
- 

1
2

4
%

 
in

 
a

 
lit

e
ra

tu
re

 r
e

v
ie

w
 i
n

 2
0

0
8

 [
2

].
  

T
h

e
 

c
o

s
t 

o
f 

tr
e

a
ti
n

g
 

p
re

s
s
u

re
 

u
lc

e
rs

, 
e

s
ti
m

a
te

d
 

a
t 

b
e

tw
e

e
n

 £
1

0
0

0
 f

o
r 

a
 C

a
te

g
o

ry
 O

n
e

 t
o

 £
1

0
,0

0
0

 f
o

r 
a

 
C

a
te

g
o

ry
 F

o
u

r 
[3

].
 T

h
e

 i
m

p
a

c
t 

th
e

s
e

 f
ig

u
re

s
 h

a
v
e

 o
n

 
th

e
 
fi
n

a
n

c
ia

l 
b

u
rd

e
n

 
to

 
h

e
a

lt
h

c
a

re
 
is

 
s
ig

n
if
ic

a
n

t 
a

n
d

 
c
o

n
ti
n

u
e

s
 

to
 

b
e

 
a

 
fo

c
u

s
 

fo
r 

ta
rg

e
te

d
 

p
re

v
e

n
ti
o

n
 

s
tr

a
te

g
ie

s
. 

 
T

h
e

 U
n

iv
e

rs
it
y
 H

o
s
p

it
a

l 
B

ri
s
to

l 
A

d
u

lt
 C

ri
ti
c
a

l 
C

a
re

 U
n

it
 

w
it
h

 
2

0
 

IC
U

/H
D

U
 

b
e

d
s
 

(1
3

 
le

v
e

l 
3

 
a

n
d

 
7

 
le

v
e

l 
2

) 
in

tr
o

d
u

c
e

d
 

n
e

w
 

te
c
h

n
o

lo
g

ie
s
 

w
it
h

in
 

th
e

 
n

o
rm

a
l 

p
a

c
k
a

g
e

 o
f 

c
a

re
 f

o
r 

p
a

ti
e

n
ts

 a
t 

h
ig

h
 r

is
k
 o

f 
p

re
s
s
u

re
 

u
lc

e
r 

d
e

v
e

lo
p

m
e

n
t.

 
1

. 
V

ir
tu

o
s
o

 
S

e
ri

e
s
 

2
 

M
a

tt
re

s
s
 

p
ro

v
id

in
g

 
tw

o
 

m
o

d
e

s
 

o
f 

o
p

e
ra

ti
o

n
, 

a
lt
e

rn
a

ti
n

g
 

o
r 

c
o

n
s
ta

n
t 

lo
w

 
p

re
s
s
u

re
 s

u
p

p
o

rt
. 

2
. 

U
s
e

d
 t

h
e

 I
n

n
o

v
ia

n
 C

lin
ic

a
l 

In
fo

rm
a

ti
o

n
 S

y
s
te

m
 

a
s
 p

a
rt

 o
f 

th
e

 ‘
in

te
n

ti
o

n
a

l 
ro

u
n

d
in

g
’ 
p

ro
to

c
o

l 
to

 o
p

ti
m

is
e

 
a

p
p

ro
p

ri
a

te
 c

a
re

 a
n

d
 i
n

te
rv

e
n

ti
o

n
s
. 

M
e

th
o

d
s

 

O
v
e

r 
th

e
 

6
-m

o
n

th
 

p
e

ri
o

d
 

th
e

 
V

ir
tu

o
s
o

 
S

e
ri

e
s
 

2
 

m
a

tt
re

s
s
 

w
a

s
 

e
v
a

lu
a

te
d

 
o

n
 

a
 

ro
lli

n
g

 
p

ro
g

ra
m

m
e

 
th

ro
u

g
h

o
u

t 
th

e
 u

n
it
. 

 
C

ri
ti
c
a

l 
C

a
re

 
U

n
it
 
s
ta

ff
 
w

e
re

 
p

ro
v
id

e
d

 
w

it
h

 
a

 
p

ro
d

u
c
t 

s
p

e
c
if
ic

 e
v
a

lu
a

ti
o

n
 f

o
rm

 m
a

d
e

 u
p

 o
f 

s
e

v
e

n
 s

e
c
ti
o

n
s
 t

o
 

c
o

m
p

le
te

 d
u

ri
n

g
 a

n
d

 f
o

llo
w

in
g

 t
h

e
ir

 u
s
e

 o
f 

th
e

 m
a

tt
re

s
s
 

w
it
h

 e
a

c
h

 p
a

ti
e

n
t.

 
T

ru
s
t 

p
re

s
s
u

re
 

u
lc

e
r 

in
c
id

e
n

c
e

 
re

p
o

rt
in

g
 

c
o

n
ti
n

u
e

d
 

u
n

c
h

a
n

g
e

d
 a

s
 p

e
r 

p
o

lic
y
 a

n
d

 g
u

id
e

lin
e

s
. 

D
a

ta
 

w
a

s
 

a
n

a
ly

s
e

d
 

u
s
in

g
 

th
e

 
s
ta

ti
s
ti
c
a

l 
a

n
a

ly
s
is

 
p

a
c
k
a

g
e

 S
P

S
S

 B
a

s
e

. 

R
e

s
u

lt
s

  

5
1

 
p

a
ti
e

n
ts

 
(3

1
 

m
a

le
, 

1
9

 
fe

m
a

le
) 

c
o

m
p

le
te

d
 

th
e

 
e

v
a

lu
a

ti
o

n
, 

m
e

a
n

 
a

g
e

 
o

f 
6

2
.7

7
 

y
e

a
rs

 
(r

a
n

g
e

 
2

4
 

- 
9

3
y
rs

),
 l
e

n
g

th
 o

f 
s
ta

y
 2

 –
 6

1
 d

a
y
s
 (

m
e

a
n

 8
.1

2
 d

a
y
s
).

 
 F

o
rt

y
 

s
ix

 
(4

6
) 

p
a

ti
e

n
ts

 
w

e
re

 
im

m
o

b
ile

, 
3

7
/4

6
 

w
e

re
 

re
c
o

rd
e

d
 a

s
 b

e
in

g
 v

e
n

ti
la

te
d

 (
3

2
/3

7
 s

e
d

a
te

d
) 

n
e

e
d

in
g

 
m

a
x
im

u
m

 a
s
s
is

ta
n

c
e

 f
o

r 
re

p
o

s
it
io

n
in

g
. 

 7
4

.5
%

 
(n

=
3

8
) 

p
a

ti
e

n
ts

 
w

e
re

 
a

s
s
e

s
s
e

d
 

a
s
 

h
ig

h
/v

e
ry

 
h

ig
h

 r
is

k
 o

f 
p

re
s
s
u

re
 u

lc
e

r 
d

e
v
e

lo
p

m
e

n
t.

 
 1

7
 

p
a

ti
e

n
ts

 
h

a
d

 
ti
s
s
u

e
 

d
a

m
a

g
e

, 
(n

=
 

1
3

 
C

a
t.

1
, 

n
=

3
 

C
a

t.
2

, 
n

=
1

 C
a

t.
3

) 
1

5
 o

f 
w

h
ic

h
 h

a
d

 d
e

v
e

lo
p

e
d

 p
ri

o
r 

to
 

a
d

m
is

s
io

n
 t

o
 t

h
e

 u
n

it
. 

A
ll 

p
a

ti
e

n
ts

 w
e

re
 r

e
p

o
rt

e
d

 t
o

 b
e

 
h

e
a

lin
g

 o
r 

h
e

a
le

d
 w

h
ils

t 
o

n
 t

h
e

 V
ir

tu
o

s
o

 (
n

=
5

 h
e

a
lin

g
, 

n
=

1
2

 h
e

a
le

d
).

 

 8
7

.5
%

 (
n

=
 4

2
/4

8
 r

e
s
p

o
n

s
e

s
) 

fo
u

n
d

 t
h

e
 m

a
tt

re
s
s
 t

o
 b

e
 

a
c
c
e

p
ta

b
le

. 
 9

5
.9

%
 
(n

=
4

7
/4

9
 
re

s
p

o
n

s
e

s
) 

fo
u

n
d

 
th

a
t 

th
e

 
m

a
tt

re
s
s
 

m
e

t 
th

e
ir

 e
x
p

e
c
ta

ti
o

n
s
 i

n
 t

h
e

 m
a

n
a

g
e

m
e

n
t 

o
f 

p
a

ti
e

n
ts

, 
a

n
d

 
in

 
th

e
 
p

re
v
e

n
ti
o

n
 
a

n
d

 
m

a
n

a
g

e
m

e
n

t 
o

f 
p

re
s
s
u

re
 

u
lc

e
rs

. 

D
is

c
u

s
s

io
n

 

P
ri

o
r 

to
 c

o
m

m
e

n
c
in

g
 t

h
e

 p
ro

je
c
t 

th
e

 a
v
e

ra
g

e
 m

o
n

th
ly

 
in

c
id

e
n

c
e

 
o

f 
p

re
s
s
u

re
 

u
lc

e
rs

 
w

a
s
 

7
-9

%
 

w
it
h

 
h

ig
h

 
n

u
m

b
e

rs
 o

f 
c
a

te
g

o
ry

 2
 a

n
d

 3
 p

re
s
s
u

re
 u

lc
e

rs
. 

In
 t

h
e

 
s
ix

 
m

o
n

th
s
 

th
e

 
in

c
id

e
n

c
e

 
re

d
u

c
e

d
 

to
 

<
2

%
 

a
n

d
 

h
a

s
 

c
o

n
ti
n

u
e

d
 t

o
 r

e
m

a
in

 a
t 

th
is

 l
e

v
e

l 
fo

llo
w

in
g

 t
h

e
 m

a
tt

re
s
s
 

d
a

ta
 c

o
lle

c
ti
o

n
 p

e
ri

o
d

. 
 

M
o

n
th

 
In

c
id

e
n

c
e

 %
 

1
 

4
%

 

2
 

1
%

 

3
 

2
%

 

4
 

1
%

 

5
 

1
%

 

6
 

1
%

 

7
 

1
%

 

8
 

Z
e

ro
 

9
 

Z
e

ro
 

T
a

b
le

 1
: 

U
n

it
 p

re
s
s
u

re
 u

lc
e

r 
in

c
id

e
n

c
e

 f
ig

u
re

s
 

C
li

n
ic

a
l 

re
le

v
a

n
c

e
  

T
h

e
 V

ir
tu

o
s
o

 m
a

tt
re

s
s
 s

y
s
te

m
 i

s
 s

a
fe

 a
n

d
 e

ff
e

c
ti
v
e

 i
n

 
o

p
ti
m

is
in

g
 
o

u
tc

o
m

e
s
 
in

 
th

e
 
m

a
n

a
g

e
m

e
n

t 
o

f 
c
ri

ti
c
a

lly
 

c
a

re
 p

a
ti
e

n
ts

, 
c
o

u
p

le
d

 w
it
h

 e
ff

e
c
ti
v
e

 n
u

rs
in

g
 a

n
d

 c
a

re
 

ro
u

n
d

in
g

 
p

a
c
k
a

g
e

s
 
o

p
ti
m

is
e

d
 
h

e
a

lin
g

 
a

n
d

 
p

re
v
e

n
te

d
 

v
e

ry
 

h
ig

h
 

ri
s
k
 

p
a

ti
e

n
ts

 
fr

o
m

 
d

e
v
e

lo
p

in
g

 
p

re
s
s
u

re
 

u
lc

e
rs

. 

 C
o

n
fl

ic
t 

o
f 

In
te

re
s

t 
A

u
th

o
r1

 r
e

c
e

iv
e

d
 a

 c
o

n
s
u

lt
a

n
c
y
 f

e
e

 f
ro

m
 L

in
e

t 
U

K
. 

R
e

fe
re

n
c

e
s

 

 [
1

]S
a

y
a

r 
S

. 
e

t 
a

l.
 (

2
0

0
9

) 
In

c
id

e
n

c
e

 o
f 

p
re

s
s
u

re
 u

lc
e

rs
 

in
 i

n
te

n
s
iv

e
 c

a
re

 u
n

it
 p

a
ti
e

n
ts

 a
t 

ri
s
k
 a

c
c
o

rd
in

g
 t

o
 t

h
e

 
W

a
te

rl
o

w
 

s
c
a

le
 

a
n

d
 

fa
c
to

rs
 

in
fl
u

e
n

c
in

g
 

th
e

 
d

e
v
e

lo
p

m
e

n
t 

o
f 

p
re

s
s
u

re
 

u
lc

e
rs

. 
J
 

C
lin

 
N

u
rs

. 
M

a
r;

1
8

(5
):

7
6

5
-7

4
 

[2
]S

h
a

h
in

 E
S

, 
D

a
s
s
e

n
 T

, 
H

a
lf
e

n
s
 R

J
. 

(2
0

0
8

) 
P

re
s
s
u

re
 

u
lc

e
r 

p
re

v
a

le
n

c
e

 
a

n
d

 
in

c
id

e
n

c
e

 
in

 
in

te
n

s
iv

e
 

c
a

re
 

p
a

ti
e

n
ts

: 
a

 l
it
e

ra
tu

re
 r

e
v
ie

w
. 

N
u

rs
 C

ri
t 

C
a

re
. 

2
0

0
8

 M
a

r-
A

p
r;

1
3

(2
):

7
1

-9
. 

[3
] 

B
e

n
n

e
tt

 G
, 

D
e

a
le

y
 C

, 
P

o
s
n

e
tt

 J
. 

(2
0

0
4

) 
T

h
e

 c
o

s
t 

o
f 

p
re

s
s
u

re
 

u
lc

e
rs

 
in

 
th

e
 

U
K

. 
A

g
e

 
A

g
e

in
g

. 
2

0
0

4
 

M
a

y
;3

3
(3

):
2

3
0

-5
. 

P
ro

c
e

e
d

in
g

s
 o

f 
th

e
 1

7
th

 A
n

n
u

a
l 
E

u
ro

p
e

a
n

 P
re

s
s
u

re
 U

lc
e

r 
M

e
e

ti
n

g
 

S
to

c
k
h

o
lm

, 
S

w
e

d
e

n
  

 
 

C
o

p
y

ri
g

h
t 

©
 2

0
1

4
 b

y
 E

P
U

A
P
 

 

A
 C

o
m

p
a

ri
s

o
n

 o
f 

th
e

 A
b

il
it

y
 o

f 
C

o
ll

a
g

e
n

/O
R

C
 a

n
d

 O
th

e
r 

B
io

m
a

te
ri

a
ls

 t
o

 R
e

d
u

c
e

 P
ro

te
a

s
e

 
A

c
ti

v
it

y
. 

M
o

ll
y

 G
ib

s
o

n
 1

, 
B

re
d

a
 C

u
ll

e
n

 1
  

1
 S

y
s
ta

g
e

n
ix

, 
U

K
, 

M
o

lly
.G

ib
s
o

n
@

S
y
s
ta

g
e

n
ix

.c
o

m
 

  

In
tr

o
d

u
c

ti
o

n
 

C
h

ro
n

ic
 w

o
u

n
d

s
 h

a
v
e

 b
e

e
n

 r
e

p
o

rt
e

d
 t

o
 h

a
v
e

 e
le

v
a

te
d

 
le

v
e

ls
 o

f 
P

ro
te

a
s
e

s
 t

h
a

t 
c
o

n
tr

ib
u

te
 t

o
 t

h
e

ir
 d

e
la

y
e

d
 o

r 
n

o
n

-h
e

a
lin

g
 s

ta
tu

s
. 

It
 h

a
s
 a

ls
o

 b
e

e
n

 p
o

s
tu

la
te

d
 t

h
a

t 
re

d
u

c
in

g
 t

h
e

 p
ro

te
a

s
e

 l
e

v
e

ls
 i
n

 s
u

c
h

 w
o

u
n

d
s
, 

w
ill

 
m

o
v
e

 t
h

e
 w

o
u

n
d

 h
e

a
lin

g
 p

ro
c
e

s
s
 f

ro
m

 a
 s

ta
lle

d
 s

ta
te

, 
to

w
a

rd
s
 w

o
u

n
d

 c
lo

s
u

re
. 

 

In
 t

h
e

 p
a

s
t 

d
e

c
a

d
e

 m
a

n
y
 d

re
s
s
in

g
s
 a

n
d

 t
h

e
ra

p
ie

s
 h

a
v
e

 
b

e
c
o

m
e

 a
v
a

ila
b

le
 t

h
a

t 
c
la

im
 t

o
 r

e
d

u
c
e

 t
h

e
 l
e

v
e

l 
o

f 
b

o
th

 
M

a
tr

ix
 M

e
ta

llo
p

ro
te

a
s
e

s
 (

M
M

P
) 

a
n

d
 S

e
ri

n
e

 p
ro

te
a

s
e

 i
n

 
c
h

ro
n

ic
 w

o
u

n
d

s
. 

T
h

e
s
e

 p
ro

d
u

c
ts

 u
s
e

 a
 d

iv
e

rs
e

 r
a

n
g

e
 

o
f 

b
io

m
a

te
ri

a
ls

 a
n

d
 a

c
h

ie
v
e

 t
h

e
ir

 p
ro

te
a

s
e

 r
e

d
u

c
in

g
 

a
c
ti
v
it
y
 t

h
ro

u
g

h
 v

a
ri

o
u

s
 m

e
c
h

a
n

is
m

s
 s

u
c
h

 a
s
 

e
le

c
tr

o
s
ta

ti
c
 b

in
d

in
g

, 
m

e
ta

l 
c
h

e
la

ti
o

n
, 

p
H

 a
n

d
 a

c
ti
n

g
 a

s
 

a
 s

a
c
ri

fi
c
ia

l 
s
u

b
s
tr

a
te

 f
o

r 
M

M
P

s
 w

it
h

in
 t

h
e

 w
o

u
n

d
 

e
n

v
ir

o
n

m
e

n
t.

 

In
 t

h
is

 s
tu

d
y
 w

e
 c

o
m

p
a

re
d

 t
h

e
 a

b
ili

ty
 o

f 
d

if
fe

re
n

t 
b

io
m

a
te

ri
a

l 
b

a
s
e

d
 d

re
s
s
in

g
s
 t

o
 i
n

a
c
ti
v
a

te
 p

ro
te

a
s
e

s
 

th
a

t 
a

re
 e

le
v
a

te
d

 i
n

 c
h

ro
n

ic
 w

o
u

n
d

s
 

M
e

th
o

d
s

 

In
 

v
it
ro

 
fl
u

o
ro

g
e

n
ic

 
s
u

b
s
tr

a
te

 
a

s
s
a

y
s
 

w
e

re
 

u
s
e

d
 

to
 

d
e

te
rm

in
e

 t
h

e
 e

ff
e

c
t 

o
f 

d
if
fe

re
n

t 
b

io
m

a
te

ri
a

ls
 t

o
 r

e
d

u
c
e

 
b

o
th

 
M

M
P

 
a

n
d

 
E

la
s
ta

s
e

 
p

ro
te

a
s
e

 
a

c
ti
v
it
ie

s
. 

T
h

e
 

P
ro

te
a

s
e

 
a

c
ti
v
it
y
 

le
v
e

ls
 

u
s
e

d
 

in
 

th
e

 
a

s
s
a

y
s
 

w
e

re
 

c
o

m
p

a
ra

b
le

 
w

it
h

 
th

o
s
e

 
m

e
a

s
u

re
d

 
in

 
c
h

ro
n

ic
 

w
o

u
n

d
 

fl
u

id
. 

 R
e

s
u

lt
s

  

E
a

c
h

 
o

f 
th

e
 

te
s
t 

m
a

te
ri

a
ls

 
d

e
m

o
n

s
tr

a
te

d
 

a
 

le
v
e

l 
o

f 
M

M
P

 a
n

d
 E

la
s
ta

s
e

 i
n

a
c
ti
v
a

ti
o

n
; 

h
o

w
e

v
e

r,
 t

h
e

re
 w

e
re

 
s
ig

n
if
ic

a
n

t 
d

if
fe

re
n

c
e

s
 

in
 

th
e

 
ra

te
 

a
n

d
 

d
e

g
re

e
 

o
f 

p
ro

te
a

s
e

 
in

a
c
ti
v
a

ti
o

n
 
th

a
t 

w
a

s
 
o

b
s
e

rv
e

d
. 

A
 
b

le
n

d
 
o

f 
c
o

lla
g

e
n

/O
x
id

is
e

d
 R

e
g

e
n

e
ra

te
d

 c
e

llu
lo

s
e

 w
a

s
 f

o
u

n
d

 t
o

 
b

e
 
th

e
 
m

o
s
t 

e
ff

e
c
ti
v
e

 
m

a
te

ri
a

l 
a

t 
re

d
u

c
in

g
 
le

v
e

ls
 
o

f 
b

o
th

 M
M

P
s
 a

n
d

 E
la

s
ta

s
e

. 

D
is

c
u

s
s

io
n

 

T
h

is
 

s
tu

d
y
 

s
u

g
g

e
s
ts

 
th

a
t 

in
 

w
o

u
n

d
s
 

w
it
h

 
e

le
v
a

te
d

 
p

ro
te

a
s
e

 a
c
ti
v
it
y
, 

d
re

s
s
in

g
s
 c

o
n

ta
in

in
g

 C
o

lla
g

e
n

/O
R

C
 

a
re

 
m

o
re

 
e

ff
e

c
ti
v
e

 
th

a
n

 
th

o
s
e

 
c
o

n
ta

in
in

g
 

o
th

e
r 

b
io

m
a

te
ri

a
ls

. 
 

    

C
o

n
fl

ic
t 

o
f 

In
te

re
s

t 
 A

ll 
a

b
s
tr

a
c
t 

a
u

th
o

rs
 a

re
 e

m
p

lo
y
e

e
s
 o

f 
S

y
s
ta

g
e

n
ix

. 
T

h
is

 
s
tu

d
y
 w

a
s
 f

u
n

d
e

d
 b

y
 S

y
s
ta

g
e

n
ix

 
 

P
62

P
63

Publikace EPUAP_Sestava 2  13.8.14  16:53  Stránka 75



76

ABSTRACTS OF POSTER PRESENTATIONS
P

ro
c
e

e
d

in
g

s
 o

f 
th

e
 1

7
th

 A
n

n
u

a
l 
E

u
ro

p
e

a
n

 P
re

s
s
u

re
 U

lc
e

r 
M

e
e

ti
n

g
 

S
to

c
k
h

o
lm

, 
S

w
e

d
e

n
  

 
 

C
o

p
y

ri
g

h
t 

©
 2

0
1

4
 b

y
 E

P
U

A
P
 

 

  
  

  
  

  
  

 P
re

s
s

u
re

 u
lc

e
r 

s
tu

d
y

 i
n

 S
a
ta

k
u

n
ta

 C
e
n

tr
a
l 

H
o

s
p

it
a
l 

in
 F

in
la

n
d

 
A

n
n

a
 H

je
rp

p
e

 1
* , 

M
a

ri
ta

 K
o

iv
u

n
e

n
 2

, 
E

ij
a
 L

u
o

to
la

 3
, 

P
a
u

la
 A

s
ik

a
in

e
n

 4
 

1
*  S

a
ta

k
u
n
ta

 C
e
n
tr

a
l 
H

o
s
p
it
a
l,
 F

in
la

n
d
, 
a
h
je

rp
p
e
@

k
o
lu

m
b
u
s
.f
i,
 2

 S
a
ta

k
u
n
ta

 H
o
s
p
it
a
l 
D

is
tr

ic
t,
 

F
in

la
n
d
, 

3
 S

a
ta

k
u
n
ta

 C
e
n
tr

a
l 
H

o
s
p
it
a
l,
 F

in
la

n
d
, 

4
 S

a
ta

k
u
n
ta

 H
o
s
p
it
a
l 
D

is
tr

ic
t,
 F

in
la

n
d
. 

 
   

In
tr

o
d

u
c

ti
o

n
 

P
re

s
s
u

re
 u

lc
e

r 
p

re
v
a

le
n

c
e

 i
s
 e

s
ti
m

a
te

d
 a

t 
5

-2
5

 %
 o

f 
a

d
u

lt
 

F
in

n
is

h
 

p
a

ti
e

n
ts

. 
P

re
s
s
u

re
 

u
lc

e
rs

 
(P

U
) 

c
a

u
s
e

 
c
o

n
s
id

e
ra

b
le

 
fi
n

a
n

c
ia

l 
b

u
rd

e
n

 
to

 
th

e
 
s
o

c
ie

ti
e

s
 
n

o
t 

to
 

m
e

n
ti
o

n
 t

h
e

 i
n

c
re

a
s
e

d
 s

tr
e

s
s
, 

p
a

in
, 

re
d

u
c
e

d
 q

u
a

lit
y
 o

f 
lif

e
 a

n
d

 a
n

x
ie

ty
 f

o
r 

a
ll 

in
v
o

lv
e

d
. 

M
o

s
t 

p
re

s
s
u

re
 u

lc
e

rs
 

d
e

v
e

lo
p

 d
u

ri
n

g
 t

h
e

 f
ir

s
t 

w
e

e
k
 o

f 
tr

e
a

tm
e

n
t 

a
n

d
 t

h
e

 r
is

k
 

is
 g

re
a

tl
y
 i
n

c
re

a
s
e

d
 i
f 

p
a

ti
e

n
t 

is
 e

ld
e

rl
y
, 

u
n

a
b

le
 t

o
 m

o
v
e

 
o

r 
s
u

ff
e

rs
 f

ro
m

 m
a

ln
u

tr
it
io

n
 o

r 
h

a
s
 r

e
d

u
c
e

d
 s

e
n

s
e

 o
f 

p
a

in
. 

 
S

a
ta

k
u

n
ta

 
C

e
n

tr
a

l 
H

o
s
p

it
a

l 
h

a
s
 

p
ri

o
ri

ti
z
e

d
 

p
re

s
s
u

re
 u

lc
e

rs
 a

s
 o

n
e

 o
f 

m
a

in
 d

e
v
e

lo
p

m
e

n
t 

p
ro

je
c
ts

 
a

im
in

g
 a

t 
e

s
ta

b
lis

h
in

g
 l
e

g
 u

lc
e

r 
c
a

re
 p

o
lic

y
 t

o
 m

in
im

iz
e

 
th

e
ir

 g
e

n
e

s
is

. 
T

h
e

 a
im

 o
f 

th
e

 s
tu

d
y
 w

a
s
 t

o
 d

e
te

rm
in

e
 

th
e

 
p

re
s
e

n
t 

n
u

m
b

e
r 

a
n

d
 
g

ra
d

e
s
/s

ta
g

in
g

 
o

f 
p

re
s
s
u

re
 

u
lc

e
rs

 
a

n
d

 
to

 
p

e
rf

o
rm

 
ri

s
k
 
a

s
s
e

s
s
m

e
n

t 
to

 
c
o

n
s
e

n
te

d
 

a
d

u
lt
 p

a
ti
e

n
ts

 o
n

 s
tu

d
y
 d

a
y
. 

 

M
e

th
o

d
s

 

C
o

n
s
e

n
te

d
 

a
d

u
lt
 

in
-h

o
s
p

it
a

l 
p

a
ti
e

n
ts

 
w

e
re

 
a

s
s
e

s
s
e

d
 

c
lin

ic
a

lly
 

b
y
 

a
n

 
a

u
th

o
ri

z
e

d
 

n
u

rs
e

 
s
p

e
c
ia

lis
t 

a
n

d
 

th
e

 
w

h
o

le
 

s
k
in

 
w

a
s
 

e
x
a

m
in

e
d

. 
P

re
s
s
u

re
 

u
lc

e
rs

 
w

e
re

 
g

ra
d

e
d

 u
s
in

g
 N

P
U

A
P

/E
P

U
A

P
 g

u
id

e
lin

e
s
 f

o
r 

p
re

s
s
u

re
 

u
lc

e
r 

s
ta

g
in

g
 
a

n
d

 
B

ra
d

e
n

 
ri

s
k
 
a

s
s
e

s
s
m

e
n

t 
to

o
l 

w
a

s
 

u
s
e

d
. 

D
e

m
o

g
ra

p
h

ic
 
d

a
ta

 
w

a
s
 
c
o

lle
c
te

d
 
fr

o
m

 
p

a
ti
e

n
t 

fi
le

s
. 

 R
e

s
u

lt
s

 

2
3

6
 p

a
ti
e

n
ts

 i
n

 1
3

 w
a

rd
s
 w

e
re

 t
re

a
te

d
 i

n
 h

o
s
p

it
a

l 
o

n
 

th
e

 
s
tu

d
y
 

d
a

y
 

a
n

d
 

2
2

9
 

p
a

ti
e

n
ts

 
(9

7
 

%
) 

w
e

re
 

c
o

n
s
e

n
te

d
. 

O
v
e

ra
ll 

p
re

s
s
u

re
 u

lc
e

r 
p

re
v
a

le
n

c
e

 w
a

s
 8

, 
7

 
%

 (
2

0
 p

a
ti
e

n
ts

).
 C

a
te

g
o

ry
/S

ta
g

e
 I

 w
a

s
 m

o
s
t 

p
ro

m
in

e
n

t,
 

in
 
1

4
 
p

a
ti
e

n
ts

, 
C

a
te

g
o

ry
/S

ta
g

e
 
II

 
w

a
s
 
d

e
te

c
te

d
 
o

n
 
4

 
p

a
ti
e

n
ts

, 
C

a
te

g
o

ry
/S

ta
g

e
 I

II
 o

n
 1

 p
a

ti
e

n
t 

a
n

d
 1

 p
a

ti
e

n
t 

h
a

d
 a

n
 u

n
c
la

s
s
if
ie

d
 P

U
. 

U
lc

e
rs

 w
e

re
 s

it
u

a
te

d
 o

n
 h

e
e

ls
 

in
 8

 p
a

ti
e

n
ts

, 
w

e
re

 s
a

c
ra

l 
in

 7
 p

a
ti
e

n
ts

, 
s
c
a

p
u

la
r 

in
 2

 
a

n
d

 2
 w

e
re

 o
n

 h
ip

 a
n

d
 1

 i
n

 p
e

lv
ic

 a
re

a
. 

B
ra

d
e

n
 r

is
k
 

w
a

s
 e

x
tr

e
m

e
ly

 h
ig

h
 i
n

 1
, 

4
 %

 (
4

 p
a

ti
e

n
ts

),
 h

ig
h

 i
n

 1
7

 %
 

(3
9

 p
a

ti
e

n
ts

),
 m

e
d

iu
m

 i
n

 2
6

 %
 (

6
0

 p
a

ti
e

n
ts

) 
a

n
d

 l
o

w
 i

n
 

5
5

 %
 o

f 
p

a
ti
e

n
ts

. 
M

o
s
t 

p
re

s
s
u

re
 u

lc
e

rs
 (

5
5

 %
) 

w
e

re
 

fo
u

n
d

 
o

n
 

p
a

ti
e

n
ts

 
tr

e
a

te
d

 
in

 
s
u

rg
ic

a
l 

w
a

rd
s
 

in
 

o
u

r 
h

o
s
p

it
a

l.
 

H
o

s
p

it
a

l 
tr

e
a

tm
e

n
t 

le
n

g
th

 
w

a
s
 

le
s
s
 

th
a

n
 

4
 

d
a

y
s
 i

n
 4

8
 %

 w
it
h

 4
 P

U
s
 a

n
d

 4
-7

 d
a

y
s
 i

n
 3

0
 %

 w
it
h

 5
 

P
U

s
 

a
n

d
 

o
v
e

r 
7

 
d

a
y
s
 

in
 

2
2

 
%

 
w

it
h

 
1

1
 

P
U

s
, 

re
s
p

e
c
ti
v
e

ly
. 

 

     

D
is

c
u

s
s

io
n

 

P
re

v
e

n
ti
n

g
 p

re
s
s
u

re
 u

lc
e

rs
 s

h
o

u
ld

 b
e

 c
o

n
c
e

rn
e

d
 a

s
 a

 
m

a
jo

r 
m

u
lt
id

is
c
ip

lin
a

ry
 
c
o

n
c
e

rn
 
in

 
h

e
a

lt
h

 
c
a

re
. 

 
T

h
e

y
 

c
a

n
 b

e
 r

e
g

a
rd

e
d

 a
s
 a

d
v
e

rs
e

 e
v
e

n
ts

 i
n

 t
h

e
 c

o
-o

p
e

ra
ti
o

n
 

a
n

d
 

s
k
ill

s
 

o
f 

th
e

 
e

n
ti
re

 
h

e
a

lt
h

 
c
a

re
 

te
a

m
. 

A
lt
h

o
u

g
h

 
m

o
s
t,

 b
u

t 
n

o
t 

a
ll,

 p
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 c
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 b
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n
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e 
do

cu
m

en
ta

tio
n/

co
m

m
un

ic
at

io
ns

 a
nd

 re
po

rti
ng

 to
 

qu
al

ity
 re

gi
st

er
s,

 a
nd

 to
 in

vo
lv

e 
th

e 
pa

tie
nt

 in
 th

ei
r o

w
n 

ca
re

. 

In
 n

ur
si

ng
 c

ar
e 

it 
is

 im
po

rta
nt

 w
ith

 p
at

ie
nt

s’
 

pa
rti

ci
pa

tio
n 

an
d 

en
ga

ge
m

en
t. 

Th
is

 “s
ha

re
d 

de
ci

si
on

-
m

ak
in

g”
 m

ay
 s

ig
ni

fic
an

t i
m

pr
ov

e 
ad

he
re

nc
e 

an
d 

th
is

 is
 

an
 im

po
rta

nt
 p

ar
t o

f t
he

 p
hi

lo
so

ph
y 

of
 “p

at
ie

nt
-

ce
nt

er
ed

ne
ss

” [
1]

 [2
]. 

 It
 is

 im
po

rta
nt

 to
 h

av
e 

a 
ba

la
nc

e 
be

tw
ee

n 
co

m
pr

eh
en

si
ve

ne
ss

 a
nd

 e
ffi

ci
en

cy
 in

 th
e 

da
ta

 
co

lle
ct

io
n 

of
 p

at
ie

nt
s’

 h
ea

lth
.  

H
an

do
ve

r a
t t

he
 b

ed
si

de
 s

av
es

 ti
m

e,
 e

ns
ur

in
g 

ac
cu

ra
te

 id
en

tif
ic

at
io

n 
of

 p
at

ie
nt

 w
ith

 in
fo

rm
at

io
n 

an
d 

to
 p

ut
 a

 fa
ce

 to
 th

e 
na

m
e,

 a
llo

w
s 

as
ki

ng
 q

ue
st

io
ns

 a
nd

 
gi

ve
s 

an
 o

pp
or

tu
ni

ty
 to

 b
eg

in
 p

at
ie

nt
 a

ss
es

sm
en

ts
.  

M
os

t i
m

po
rta

nt
ly

, b
ed

si
de

 h
an

do
ve

r a
llo

w
s 

pa
rti

ci
pa

tio
n 

by
 p

at
ie

nt
s,

 c
ar

ee
rs

 a
nd

 fa
m

ily
 m

em
be

rs
 

w
hi

ch
 e

na
bl

es
 th

em
 to

 b
e 

be
tte

r i
nf

or
m

ed
 a

bo
ut

 th
ei

r 
ca

re
 p

la
n,

 c
ou

ld
 e

nh
an

ce
 e

ffe
ct

iv
en

es
s 

of
 fo

llo
w

 u
p 

of
 

pr
ev

en
tio

n 
ta

ke
n 

an
d 

im
pr

ov
e 

pa
tie

nt
 s

af
et

y.
 

Th
e 

pr
im

ar
y 

pu
rp

os
e 

of
 h

an
do

ve
r b

ed
si

de
 

co
m

m
un

ic
at

io
n 

is
 to

 p
ro

vi
de

 a
cc

ur
at

e,
 u

p-
to

-d
at

e 
in

fo
rm

at
io

n 
ab

ou
t t

he
 p

at
ie

nt
’s

 c
ar

e,
 tr

ea
tm

en
t, 

us
e 

of
 

se
rv

ic
es

, c
ur

re
nt

 c
on

di
tio

n 
an

d 
an

y 
pr

ed
ic

ta
bl

e 
ch

an
ge

s 
to

 h
ea

lth
 d

ur
in

g 
ho

sp
ita

l s
ta

y.
 A

 s
ec

on
d 

pu
rp

os
e 

is
 to

 in
vo

lv
e 

an
d 

in
cr

ea
se

 th
e 

pa
tie

nt
s’

 
“s

ha
re

d 
de

ci
si

on
-m

ak
in

g”
 in

 th
ei

r o
w

n 
ca

re
 a

nd
 

tre
at

m
en

t [
3]

.  
 

Th
e 

ai
m

 o
f t

hi
s 

pr
oj

ec
t i

s 
to

 c
re

at
e 

a 
de

m
o 

of
 a

 h
an

d 
he

ld
 c

om
pu

te
r a

pp
lic

at
io

n 
us

ed
 b

ed
si

de
 - 

fo
r 

do
cu

m
en

ta
tio

n 
of

 re
le

va
nt

 ri
sk

 a
ss

es
sm

en
ts

 (i
n 

st
ep

 1
 

-p
re

ss
ur

e 
ul

ce
r p

re
ve

nt
io

n)
 a

nd
 in

fo
rm

at
io

n 
ne

ed
ed

 to
 

im
pr

ov
e 

pa
tie

nt
 s

af
et

y 
to

ge
th

er
 w

ith
 th

e 
pa

tie
nt

 / 
sp

ou
se

s.
 T

he
 u

se
 o

f t
hi

s 
ha

nd
 h

el
d 

co
m

pu
te

r m
ay

 a
ls

o 
be

 a
 s

up
po

rt 
fo

r t
he

 n
ur

se
s 

de
ci

si
on

s 
to

 c
ho

os
e 

th
e 

ap
pr

op
ria

te
 p

re
ve

nt
io

n 
fo

r t
he

 p
at

ie
nt

 a
nd

 k
ee

p 
th

em
 

fre
e 

fro
m

 c
om

pl
ic

at
io

ns
 a

s 
pr

es
su

re
 u

lc
er

s 
[4

]. 
  

C
lin

ic
al

 re
le

va
nc

e
A

cc
es

s 
to

 in
fo

rm
at

io
n 

an
yw

he
re

 a
nd

 a
t a

ny
tim

e,
 c

an
 

gr
ea

tly
 b

en
ef

it 
nu

rs
in

g 
pr

ac
tic

e.
 C

ar
e 

pl
an

s,
 o

ut
co

m
es

 
an

d 
ag

re
em

en
ts

 b
et

w
ee

n 
pa

tie
nt

s 
an

d 
nu

rs
es

 is
 e

as
y 

to
 fo

llo
w

 a
nd

 u
pd

at
e 

be
ds

id
e.

 

A
ck

no
w

le
dg

em
en

ts
 

I a
pp

re
ci

at
e 

al
l h

el
p 

an
d 

su
pe

rv
is

e 
fro

m
 m

y 
tw

o 
co

lle
ge

s:
 M

ar
ga

re
ta

 S
ko

g 
at

 K
ar

ol
in

sk
a 

U
ni

ve
rs

ity
 

H
os

pi
ta

l a
nd

 In
ge

r R
is

in
g 

at
 S

to
ck

ho
lm

 c
ou

nt
y 

co
un

ci
l. 

 

C
on

fli
ct

 o
f I

nt
er

es
t  

N
on

 

R
ef

er
en

ce
s 

[1
]  

D
oc

te
ur

 e
t a

l. 
So

ci
al

 S
ci

en
ce

 re
se

ar
ch

 n
et

w
or

k,
 

“H
ig

hl
ig

ht
 R

ep
or

t”
  

ht
tp

://
pa

pe
rs

.ss
rn

.c
om

/s
ol

3/
pa

pe
rs

.c
fm

?a
bs

tra
ct

_i
d=

23
06

63
1 [2

] W
ol

f e
t a

l. 
J o

f N
ur

si
ng

 c
ar

e 
Q

ua
lit

y,
 o

ct
/d

ec
 2

3(
4)

:3
16

-
32

1,
 2

00
8 

[3
]  

B
al

ta
za

r e
t a

l. 
In

te
rn

al
 J 

of
 N

ur
si

ng
 S

tu
di

es
, 5

1(
5)

37
03

-
16

, 2
01

4 
[4

] J
oh

an
ss

on
 e

t a
l. 

J o
f N

ur
si

ng
 M

an
ag

em
en

t, 
19

, 8
55

-8
62

, 
20

11
 

P
64

P
65

Publikace EPUAP_Sestava 2  13.8.14  16:53  Stránka 76



77

P
ro

c
e

e
d

in
g

s
 o

f 
th

e
 1

7
th

 A
n

n
u

a
l 
E

u
ro

p
e

a
n

 P
re

s
s
u

re
 U

lc
e

r 
M

e
e

ti
n

g
 

S
to

c
k
h

o
lm

, 
S

w
e

d
e

n
  

 
 

C
o

p
y

ri
g

h
t 

©
 2

0
1

4
 b

y
 E

P
U

A
P
 

 

B
io

p
h

o
to

n
ic

s
: 

a
 n

o
v
e
l 
a
p

p
ro

a
c

h
 t

o
 t

h
e
 t

re
a
tm

e
n

t 
o

f 
w

o
u

n
d

s
 

D
a

v
id

 B
u

rr
o

u
g

h
e

s
 1

* , 
E

m
m

a
n

u
e

ll
e

 D
e

v
e

m
y

 2
, 

D
a

v
id

 O
h

a
y

o
n

 3
 D

e
n

is
 V

e
z
in

a
 4

 E
ri

c
 D

e
s

R
o

s
ie

rs
 5

 

1
*  K

lo
x
 T

e
c
h

n
o

lo
g

ie
s
 I

n
c
, 

U
S

A
, 

d
b

u
rr

o
u

g
h

e
s
@

k
lo

x
te

c
h

n
o

lo
g

ie
s
.c

o
m

 
2

,3
,4

,5
 K

lo
x
 T

e
c
h

n
o

lo
g

ie
s
 I

n
c
, 

C
a

n
a

d
a

. 
 

  

In
tr

o
d

u
c

ti
o

n
 

C
h

ro
n

ic
 

w
o

u
n

d
s
 

p
a

rt
ic

u
la

rl
y
 

p
re

s
s
u

re
 

u
lc

e
rs

 
a

re
 

a
 

c
h

a
lle

n
g

e
 

to
 

tr
e

a
t 

a
n

d
 

m
a

y
 

s
u

b
s
is

t 
d

e
s
p

it
e

 
m

u
lt
ip

le
 

w
o

u
n

d
 

tr
e

a
tm

e
n

t 
m

o
d

a
lit

ie
s
. 

P
h

o
to

th
e

ra
p

y
 

h
a

s
 

tr
a

d
it
io

n
a

lly
 b

e
e

n
 u

s
e

d
 t

o
 t

re
a

t 
s
k
in

 c
o

n
d

it
io

n
s
 a

n
d

 i
s
 

a
ls

o
 

n
o

w
 

b
e

in
g

 
c
o

n
s
id

e
re

d
 

fo
r 

ti
s
s
u

e
 

re
p

a
ir

 
a

p
p

lic
a

ti
o

n
s
 [

1
,2

,3
].

 K
L

O
X

 T
e

c
h

n
o

lo
g

ie
s
 h

a
s
 d

e
v
is

e
d

 a
 

n
e

w
 

b
io

p
h

o
to

n
ic

 
s
y
s
te

m
 

b
a

s
e

d
 

o
n

 
lig

h
t 

fo
r 

w
o

u
n

d
 

h
e

a
lin

g
. 

 

M
e

th
o

d
s

 

T
h

e
 K

L
O

X
 b

io
p

h
o

to
n

ic
 s

y
s
te

m
 i
s
 c

o
m

p
ri

s
e

d
 o

f 
a

 m
u

lt
i-

L
E

D
 l

ig
h

t 
a

n
d

 a
 p

h
o

to
c
o

n
v
e

rt
e

r 
g

e
l 

(f
ig

 1
) 

c
o

n
ta

in
in

g
 a

 
fl
u

o
re

s
c
e

n
t 

c
h

ro
m

o
p

h
o

re
. 

T
h

e
 

m
u

lt
i-

L
E

D
 

lig
h

t 
e

m
it
s
 

n
a

rr
o

w
b

a
n

d
 l

ig
h

t 
a

t 
a

 p
e

a
k
 w

a
v
e

le
n

g
th

 w
e

ll 
s
u

it
e

d
 f

o
r 

a
c
ti
v
a

ti
n

g
 t

h
e

 c
h

ro
m

o
p

h
o

re
 i

n
 t

h
e

 g
e

l.
 O

n
c
e

 a
c
ti
v
a

te
d

, 
th

e
 
c
h

ro
m

o
p

h
o

re
 
fl
u

o
re

s
c
e

s
 
to

 
ill

u
m

in
a

te
 
th

e
 
w

o
u

n
d

 
w

it
h

 
a

 
b

ro
a

d
e

r 
w

a
v
e

le
n

g
th

 
o

f 
lig

h
t 

s
p

a
n

n
in

g
 

b
lu

e
, 

g
re

e
n

, 
y
e

llo
w

 a
n

d
 o

ra
n

g
e

 w
a

v
e

le
n

g
th

s
. 

 
 

 

F
ig

. 
1

: 
P

re
-A

c
ti
v
a

te
d

 g
e

l,
 A

c
ti
v
a

te
d

 G
e

l,
 P

o
s
t-

A
c
ti
v
a

te
d

 g
e

l 

(L
e

ft
 t

o
 R

ig
h

t)
. 

 In
 
a

n
 
e

ff
o

rt
 
to

 
fu

rt
h

e
r 

u
n

d
e

rs
ta

n
d

 
th

e
 
c
lin

ic
a

l 
im

p
a

c
t 

a
n

d
 r

e
le

v
a

n
c
e

 o
f 

th
is

 n
o

v
e

l 
te

c
h

n
o

lo
g

y
 o

n
 w

o
u

n
d

s
, 

w
e

 
u

n
d

e
rt

o
o

k
 

in
 

v
it
ro

 
a

n
d

 
in

 
v
iv

o
 

s
tu

d
ie

s
 

w
h

ic
h

 
a

re
 

s
u

m
m

a
ri

z
e

d
 i
n

 F
ig

.2
. 

 
                 F

ig
 2

. 
S

u
m

m
a

ry
 o

f 
in

 v
it
ro

 a
n

d
 i
n

 v
iv

o
 s

tu
d

ie
s

  

R
e

s
u

lt
s

  

K
e

y
 f

in
d

in
g

s
 f

ro
m

 t
h

e
 i
n

 v
it
ro

 a
n

d
 v

iv
o

 s
tu

d
ie

s
 i
n

c
lu

d
e

: 

• 
B

a
c
te

ri
o

s
ta

ti
c
/b

a
c
te

ri
c
id

a
l 
e

ff
e

c
t.

 
• 

N
o

 
n

e
g

a
ti
v
e

 
e

ff
e

c
t 

o
n

 
fi
b

ro
b

la
s
t 

o
r 

k
e

ra
ti
n

o
c
y
te

 
v
ia

b
ili

ty
. 

• 
A

n
g

io
g

e
n

ic
 

e
ff

e
c
t 

s
e

e
n

 
in

 
c
e

lls
 

is
o

la
te

d
 

fr
o

m
 

d
ia

b
e

ti
c
 p

a
ti
e

n
ts

. 
• 

G
ro

w
th

 
fa

c
to

r 
m

o
d

u
la

ti
o

n
 

(f
a

v
o

ra
b

le
 

to
 

w
o

u
n

d
 

h
e

a
lin

g
).

 
• 

N
o

 c
y
to

to
x
ic

it
y
 a

n
d

 e
x
c
e

lle
n

t 
s
a

fe
ty

 p
ro

fi
le

. 
• 

M
o

d
u

la
ti
o

n
 

o
f 

p
ro

te
in

 
s
e

c
re

ti
o

n
 

a
n

d
 

g
e

n
e

 
e

x
p

re
s
s
io

n
 
in

v
o

lv
e

d
 
in

 
th

e
 
e

a
rl

y
 
p

h
a

s
e

 
o

f 
w

o
u

n
d

 
h

e
a

lin
g

 i
n

 a
 3

D
 h

u
m

a
n

 s
k
in

 m
o

d
e

l.
 

• 
C

o
lla

g
e

n
 s

y
n

th
e

s
is

. 

In
 

a
d

d
it
io

n
 

a
n

e
c
d

o
ta

l 
o

b
s
e

rv
a

ti
o

n
s
 

a
n

d
 

re
s
u

lt
s
 

fr
o

m
 

c
lin

ic
a

l 
tr

ia
ls

 
in

 
C

a
n

a
d

a
 

h
a

v
e

 
s
h

o
w

n
 

u
n

re
s
p

o
n

s
iv

e
 

c
h

ro
n

ic
 

w
o

u
n

d
s
 

to
 

p
ro

c
e

e
d

 
to

 
h

e
a

l,
 

s
o

m
e

 
in

 
a

n
 

a
c
c
e

le
ra

te
d

 m
a

n
n

e
r.

 

D
is

c
u

s
s

io
n

 

T
h

e
 

in
 

v
it
ro

 
a

n
d

 
in

 
v
iv

o
 

s
tu

d
ie

s
 

to
g

e
th

e
r 

w
it
h

 
th

e
 

c
lin

ic
a

l 
d

a
ta

 
h

a
v
e

 
in

d
ic

a
te

d
 
th

e
 
p

o
te

n
ti
a

l 
o

f 
K

L
O

X
’s

 
b

io
p

h
o

to
n

ic
 

th
e

ra
p

y
 

to
 

m
a

k
e

 
a

 
s
ig

n
if
ic

a
n

t 
p

o
s
it
iv

e
 

im
p

a
c
t 

o
n

 w
o

u
n

d
s
. 

F
u

rt
h

e
r 

c
lin

ic
a

l 
tr

ia
ls

 a
re

 c
u

rr
e

n
tl
y
 

b
e

in
g

 p
la

n
n

e
d

. 
 

C
li

n
ic

a
l 

re
le

v
a

n
c

e
  

A
 q

u
ic

k
, 

e
a

s
y
 t

o
 u

s
e

, 
e

ff
e

c
ti
v
e

 t
h

e
ra

p
y
 a

im
e

d
 t

o
 t

re
a

t 
b

o
th

 p
re

s
s
u

re
 u

lc
e

rs
 a

n
d

 h
a

rd
 t

o
 h

e
a

l 
w

o
u

n
d

s
 c

o
u

ld
 

b
e

 
a

 
v
e

ry
 
im

p
o

rt
a

n
t 

a
d

d
it
io

n
 
to

 
c
lin

ic
a

l 
p

ra
c
ti
ti
o

n
e

r’
s
 

a
rm

a
m

e
n

ta
ri

u
m

. 

A
c

k
n

o
w

le
d

g
e

m
e

n
ts

 

N
o

n
e

 
 C

o
n

fl
ic

t 
o

f 
In

te
re

s
t 

A
ll 

a
u

th
o

rs
 a

re
 e

m
p

lo
y
e

e
s
 o

f 
K

L
O

X
 T

e
c
h

n
o

lo
g

ie
s
 

R
e

fe
re

n
c

e
s

 

[1
] 

B
a

ro
le

t,
 D

. 
S

e
m

in
 C

u
ta

n
 M

e
d

 S
u

rg
, 

2
7

:2
2

7
-2

3
8

 
2

0
0

8
 

[2
] 

F
u

s
h

im
i,
 e

t 
a

l.
 W

o
u

n
d

 R
e

p
a

ir
 R

e
g

e
n

, 
2

0
:2

2
6

-
2

3
5

, 
2

0
1

2
 

[3
] 

W
h

e
la

n
, 

e
t 

a
l.
, 

J
 C

lin
 L

a
s
e

r 
M

e
d

 S
u

rg
, 

1
9

:3
0

5
-3

1
4

, 
2

0
0

1
 

A
n

ti
b

a
c
te

ri
a

l 
•
 

4
 G

ra
m

 +
 s

p
. 

•
 

2
 G

ra
m

 –
 s

p
. 

•
 

In
c
lu

d
e

s
 M

R
S

A
 

C
e

ll 
V

ia
b

ili
ty

 &
 

P
ro

lif
e

ra
ti
o

n
 A

s
s
a

y
s
 

•
 

F
ib

ro
b

la
s
ts

 
 

A
n

g
io

g
e

n
e

s
is

 A
s
s
a

y
 

•
 

H
u

m
a

n
 

e
n

d
o

th
e

lia
l 
c
e

lls
 

 

3
-D

 F
u

ll 
T

h
ic

k
n

e
s
s
 

W
o

u
n

d
 H

e
a

lin
g

 M
o

d
e

l 

•
 

G
e

n
e

 A
rr

a
y
s
. 

•
 

P
ro

te
in

 A
rr

a
y
s
. 

H
u

m
a

n
 d

a
ta

 (
B

io
p

s
ie

s
) 

In
 V

it
ro

 D
a

ta
 

P
ro

ce
ed

in
gs

 o
f t

he
 1

7t
h 

A
nn

ua
l E

ur
op

ea
n 

P
re

ss
ur

e 
U

lc
er

 M
ee

tin
g 

S
to

ck
ho

lm
, S

w
ed

en
 

C
op

yr
ig

ht
©

20
14

by
EP

U
A

P

O
bj

ec
tiv

e 
ev

al
ua

tio
n 

by
 r

ef
le

ct
an

ce
 sp

ec
tr

op
ho

to
m

et
ry

 c
an

 b
e 

of
 c

lin
ic

al
 v

al
ue

  
S

te
rn

er
, E

 

 K
ar

ol
in

sk
a 

U
ni

ve
rs

ity
 H

os
pi

ta
l, 

or
th

op
ae

di
c 

de
pa

rtm
en

t a
nd

 K
ar

ol
in

sk
a 

in
st

itu
t a

ll 
in

 S
to

ck
ho

lm
, S

w
ed

en
C

or
re

sp
on

di
ng

 a
ut

ho
r;

ei
la

.s
te

rn
er

@
ka

ro
lin

sk
a.

se

In
tr

od
uc

tio
n

P
at

ie
nt

 w
ith

 h
ip

 fr
ac

tu
re

 a
re

 a
 fr

ag
ile

 g
ro

up
 o

f p
at

ie
nt

s 
fo

r s
ev

er
al

 o
f c

om
pl

ic
at

io
ns

 d
ue

 to
 s

ur
ge

ry
 [1

][2
]. 

P
re

ss
ur

e 
ul

ce
rs

 a
re

 a
 c

om
m

on
 c

om
pl

ic
at

io
n 

to
 h

ip
 

fra
ct

ur
e 

su
rg

er
y.

 T
he

 s
ac

ra
l a

re
a 

is
 o

ne
 o

f t
he

 m
os

t 
co

m
m

on
ly

 a
ffe

ct
ed

 a
re

as
 in

 im
m

ob
ile

 p
at

ie
nt

s 
ly

in
g 

on
 

su
pi

ne
 p

os
iti

on
 b

ef
or

e 
an

d 
af

te
r h

ip
 s

ur
ge

ry
.  E

ar
ly

 
de

te
ct

io
n 

of
 c

at
eg

or
y 

1 
pr

es
su

re
 u

lc
er

s 
is

 e
ss

en
tia

l f
or

 
th

e 
pr

ev
en

tio
n 

of
 m

or
e 

se
ve

re
 p

re
ss

ur
e 

ul
ce

rs
. T

od
ay

 
ob

se
rv

at
io

n 
an

d 
lig

ht
 s

ki
n 

pr
es

su
re

 is
 s

ta
te

 o
f t

he
 a

rt 
to

 
se

pa
ra

te
 b

la
nc

hi
ng

 e
ry

th
em

a 
fro

m
 n

on
-b

la
nc

hi
ng

, b
ut

 
th

is
 a

ss
es

sm
en

t i
s 

su
bj

ec
tiv

e 
an

d 
is

 d
ep

en
di

ng
 o

n 
kn

ow
le

dg
e 

an
d 

pr
ac

tic
e.

 T
he

 p
ur

po
se

 o
f t

he
 p

re
se

nt
 

st
ud

y 
w

as
 to

 in
ve

st
ig

at
e 

if 
a 

di
gi

ta
l m

ed
ic

al
 d

ev
ic

e 
(r

ef
le

ct
an

ce
 s

pe
ct

ro
ph

ot
om

et
er

) c
an

 b
e 

of
 h

el
p 

to
 

as
se

ss
 e

ar
ly

 c
ha

ng
es

 o
n 

th
e 

sk
in

 in
 th

e 
sa

cr
al

 a
re

a 
of

 
pa

tie
nt

s 
un

de
rg

oi
ng

 h
ip

 fr
ac

tu
re

 s
ur

ge
ry

 [3
],[

4]
. 

M
et

ho
ds

A
 n

ar
ro

w
-b

an
d 

re
fle

ct
an

ce
 s

pe
ct

ro
ph

ot
om

et
ry

 w
as

 
us

ed
 in

 o
rd

er
 to

 d
et

ec
t e

ar
ly

 re
dn

es
s 

on
 th

e 
sk

in
 

(D
er

m
a 

S
pe

ct
ro

m
et

er
). 

S
ev

en
ty

-e
ig

ht
 p

at
ie

nt
s 

w
ith

 h
ip

 
fra

ct
ur

es
 w

er
e 

fo
llo

w
ed

 d
ai

ly
, f

ro
m

 th
e 

fir
st

 d
ay

 p
os

t 
su

rg
er

y 
an

d 
to

 a
 m

ax
im

um
 o

f f
iv

e 
da

ys
. T

he
 s

ac
ra

l 
ar

ea
 w

as
 a

ss
es

se
d 

in
de

pe
nd

en
tly

 b
y 

tw
o 

nu
rs

es
. A

fte
r 

oc
ul

ar
 s

ki
n 

as
se

ss
m

en
t a

nd
 b

la
nc

hi
ng

/ n
on

 b
la

nc
hi

ng
 

te
st

 th
e 

sk
in

 w
as

 m
ea

su
re

d 
by

 a
 re

fle
ct

an
ce

 
sp

ec
tro

ph
ot

om
et

er
. E

ac
h 

da
y 

th
e 

as
se

ss
m

en
t s

ta
rte

d 
w

ith
 p

oi
nt

 1
-8

, a
nd

 th
e 

sa
m

e 
tu

rn
 w

as
 re

pe
at

ed
 a

 to
ta

l 
of

 th
re

e 
tim

es
 (f

ig
 1

). 
Th

e 
re

fe
re

nc
e 

po
in

t a
t t

he
 h

ip
 is

 
pl

ac
ed

 o
pp

os
ite

 to
 th

e 
fra

ct
ur

e 
si

de
, n

ot
 e

xp
os

ed
 to

 
an

y 
pr

es
su

re
, w

as
 a

ls
o 

m
ea

su
re

d 
th

re
e 

tim
es

 e
ac

h 
m

ea
su

rin
g 

da
ys

.

Fi
g 

1 
 

 
Fi

g 
2 

R
es

ul
ts

C
ha

ng
e 

of
 th

e 
E

ry
th

em
a 

in
de

x 
ov

er
 ti

m
e 

w
as

 a
na

ly
ze

d 
us

in
g 

a 
m

ix
ed

 li
ne

ar
 m

od
el

 [5
]. 

 F
or

 th
e 

as
se

ss
m

en
ts

 
us

in
g 

re
fle

ct
an

ce
 s

pe
ct

ro
ph

ot
om

et
er

 m
ea

su
re

m
en

ts
, 

th
e 

re
su

lts
 s

ho
w

ed
 a

 s
ig

ni
fic

an
t c

ha
ng

e 
ov

er
 ti

m
e 

fo
r 

th
e 

m
ea

n 
va

lu
e 

of
 th

e 
E

ry
th

em
a 

in
de

x 
ac

ro
ss

 th
e 

8 
po

in
ts

 in
 th

e 
sa

cr
al

 a
re

a 
(p

<0
.0

01
).

P
os

t h
oc

 c
on

tra
st

s 
sh

ow
ed

 s
ig

ni
fic

an
tly

 h
ig

he
r 

E
ry

th
em

a 
in

de
x 

va
lu

es
 fr

om
 D

ay
 2

 to
 D

ay
 5

 c
om

pa
re

d 
to

 D
ay

 1
 (p

=0
.0

15
, 0

.0
02

, p
<0

.0
01

 a
nd

 p
<0

.0
01

 
re

sp
ec

tiv
el

y)
. T

he
 re

fe
re

nc
e 

po
in

t o
n 

th
e 

hi
p 

(w
hi

ch
 

w
as

 n
ot

 e
xp

os
ed

 to
 p

re
ss

ur
e)

 d
id

 n
ot

 s
ho

w
 a

ny
 

si
gn

ifi
ca

nt
 c

ha
ng

es
 d

ur
in

g 
th

e 
m

ea
su

re
m

en
t p

er
io

d 
(p

=0
.3

2)
 (F

ig
 2

) 

D
is

cu
ss

io
n

Th
is

 c
lin

ic
al

 s
tu

dy
, w

hi
ch

 h
as

 fo
llo

w
ed

 p
at

ie
nt

s 
th

ro
ug

ho
ut

 th
e 

en
tir

e 
ad

m
is

si
on

 u
si

ng
 a

 m
ed

ic
al

 
de

vi
ce

 a
ss

es
si

ng
 re

dn
es

s 
in

 th
e 

sk
in

 h
as

 th
e 

po
te

nt
ia

l 
to

 o
ffe

r a
n 

ob
je

ct
iv

e 
m

ea
su

re
m

en
t. 

Th
e 

ab
ilit

y 
to

 
di

st
in

gu
is

h 
be

tw
ee

n 
re

ac
tiv

e 
hy

pe
ra

em
ia

 a
nd

 
bl

an
ch

in
g/

no
n-

bl
an

ch
in

g 
er

yt
he

m
a 

is
 d

iff
ic

ul
t b

ut
 

im
po

rta
nt

. A
n 

in
cr

ea
se

d 
E

ry
th

em
a 

in
de

x 
m

ay
 in

di
ca

te
 

th
at

 th
e 

sk
in

 h
as

 b
ee

n 
af

fe
ct

ed
 b

y 
pr

es
su

re
 a

nd
 s

ho
ul

d 
be

 p
ro

te
ct

ed
 fo

r n
ew

 p
er

io
ds

 o
f p

re
ss

ur
e 

[6
]. 

Th
is

 
te

ch
ni

qu
e 

is
 s

im
pl

e 
to

 u
se

 fo
r r

eg
is

te
r m

in
or

 c
ha

ng
es

 
an

d 
ca

n 
be

 a
 h

el
p 

fo
r t

he
 n

ur
se

s 
to

 c
ho

os
e 

ra
pi

d 
in

di
vi

du
al

 p
re

ve
nt

io
n.

 T
ho

ug
h 

m
or

e 
st

ud
ie

s 
ar

e 
ne

ed
ed

 fo
r i

nv
es

tig
at

e 
ot

he
r v

ul
ne

ra
bl

e 
ar

ea
s,

 e
.g

. 
he

el
s 

[7
]. 

   

C
lin

ic
al

 re
le

va
nc

e
E

ar
ly

 d
et

ec
tio

n 
of

 ti
ss

ue
 a

ffe
ct

ed
 (b

ef
or

e 
vi

si
bl

e 
ca

te
go

ry
 1

 p
re

ss
ur

e 
ul

ce
rs

) i
s 

a 
cr

uc
ia

l f
ac

to
r f

or
 

pr
ev

en
tio

n 
of

 m
or

e 
se

rio
us

 p
re

ss
ur

e 
ul

ce
rs

 d
am

ag
es

. 

A
ck

no
w

le
dg

em
en

ts
 

I a
pp

re
ci

at
e 

al
l h

el
p 

fro
m

 m
y 

th
re

e 
su

pe
rv

is
or

s;
  

P
ro

fe
ss

or
, R

N
  B

jö
ör

n 
Fo

ss
um

, P
ro

fe
ss

or
, R

N
 

C
hr

is
tin

a 
Li

nd
ho

lm
 a

nd
 P

ro
fe

ss
or

, M
D

 A
nd

ré
 S

ta
rk

 
w

ho
 m

ak
e 

it 
po

ss
ib

le
 fo

r m
e 

to
 c

om
pl

et
e 

m
y 

th
es

is
. 

C
on

fli
ct

 o
f I

nt
er

es
t  

N
on

 

R
ef

er
en

ce
s 

[1
] H

un
g 

 e
t a

l J
A

M
A

.  
M

ay
 2

3;
30

7(
20

):2
18

5-
94

. d
oi

: 
10

.1
00

1/
ja

m
a.

20
12

.4
84

2,
 2

01
2 

[2
] O

'B
rie

ne
t e

t a
l. 

C
rit

 C
ar

e 
M

ed
. J

an
;4

2(
1)

:4
0-

7.
 d

oi
: 

10
.1

09
7/

C
C

M
.0

b0
13

e3
18

29
8a

84
9.

 2
01

4 
 [3

] D
iff

ey
 e

t a
l. 

B
r J

 D
er

m
at

ol
. D

ec
;1

11
(6

):6
63

-7
2.

  
19

84
 

 [4
] R

io
rd

ia
n 

 e
t a

l,.
 J

 R
eh

ab
il 

R
es

 D
ev

. J
an

-  
 F

eb
;3

8(
1)

:1
3-

22
. 2

00
1 

 [5
]B

ro
w

n 
et

 a
l. 

A
pp

lie
d 

M
ix

ed
 M

od
el

s 
in

 M
ed

ic
in

e.
 2

.  
 e

d.
 C

hi
ch

es
te

r: 
W

ile
y;

  2
00

6.
 

 [6
]S

te
rn

er
 e

t a
l.,

In
t W

ou
nd

 J
. M

ar
 2

4.
 d

oi
: 

10
.1

11
1/

iw
j.1

20
44

. [
E

pu
b 

ah
ea

d 
of

 p
rin

t] 
20

13
 

 [7
]M

or
to

n 
N

. B
r J

 C
om

m
un

ity
 N

ur
s.

 J
un

;S
up

pl
:S

18
,  

 
 S

20
-2

. 2
01

2

P
66

P
67

Publikace EPUAP_Sestava 2  13.8.14  16:53  Stránka 77



78

ABSTRACTS OF POSTER PRESENTATIONS
P

ro
c
e

e
d

in
g

s
 o

f 
th

e
 1

7
th

 A
n

n
u

a
l 
E

u
ro

p
e

a
n

 P
re

s
s
u

re
 U

lc
e

r 
M

e
e

ti
n

g
 

S
to

c
k
h

o
lm

, 
S

w
e

d
e

n
  

 
 

C
o

p
y

ri
g

h
t 

©
 2

0
1

4
 b

y
 E

P
U

A
P
 

 

R
e
li
a
b

il
it

y
 a

n
d

 P
re

d
ic

ti
v
e
 V

a
li
d

it
y
 o

f 
B

ra
d

e
n

 S
c
a
le

 i
n

 T
u

rk
is

h
 I
n

te
n

s
iv

e
 C

a
re

 P
a
ti

e
n

ts
  

 
Z

e
y

n
e

p
 K

u
rt

u
lu

s
 T

o
s

u
n

 1
* , 

R
u

k
iy

e
 P

in
a

r 
2

 

 
1

*  N
a

m
ik

 K
e

m
a

l 
U

n
iv

e
rs

it
y
 S

c
h

o
o

l 
o

f 
H

e
a

lt
h

-T
e

k
ir

d
a

g
, 

T
u

rk
e

y
, 

z
to

s
u

n
@

n
k
u

.d
u

.t
r 

2
 Y

e
d

it
e

p
e

 U
n

iv
e

rs
it
y
 F

a
c
u

lt
y
 o

f 
H

e
a

lt
h

 S
c
ie

n
c
e

s
, 

D
e

p
a

rt
m

e
n

t 
o

f 
N

u
rs

in
g

, 
Is

ta
n

b
u

l,
 T

u
rk

e
y
 

  

In
tr

o
d

u
c

ti
o

n
 

It
 

is
 

im
p

o
rt

a
n

t 
to

 
d

e
te

rm
in

e
 

h
ig

h
 

ri
s
k
y
 

p
a

ti
e

n
ts

 
fo

r 
d

e
v
e

lo
p

in
g

 
o

f 
p

re
s
s
u

re
 
u

lc
e

rs
 
a

t 
in

te
n

s
iv

e
 
c
a

re
 
u

n
it
s
 

b
y
 
u

s
in

g
 
a

 
v
a

lid
 
m

e
a

s
u

re
m

e
n

t 
to

o
l.
 
In

 
T

u
rk

e
y
, 

th
e

re
 

h
a

v
e

 
b

e
e

n
 

n
o

 
s
tu

d
ie

s
 

th
a

t 
h

a
v
e

 
te

s
te

d
 

th
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h
e

 m
o

s
tl
y
 u

s
e

d
 m

e
a

s
u

re
m

e
n

t 
to

o
l,
 f

o
r 

re
lia

b
ili

ty
, 

p
re

d
ic

ti
v
e

 
v
a

lid
it
y
 

a
n

d
 

e
s
ta

b
lis

h
e

d
 

c
u

to
ff

 
p

o
in

ts
 

fo
r 

a
s
s
e

s
s
in

g
 

ri
s
k
 

s
p

e
c
if
ic

 
to

 
in

te
n

s
iv

e
 

c
a

re
 

u
n

it
s
. 

T
h

e
 p

u
rp

o
s
e

 o
f 

th
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d 
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ns
 a
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n 
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e 
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e 
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. T
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ho
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ita
l s
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-4

 d
ay

s 
fo

r t
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 p
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ie
nt
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w
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fe
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 d
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nt
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 d
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 W
he

n 
th

e 
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tie
nt
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ee
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 h

os
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ta
l c
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e 
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fte
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U
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U
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 c
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 c
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r p
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r f
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 p
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 b
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 p
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 p
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 c
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 b
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r p
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 c
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 c
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 b

ed
 h

as
 

w
ei

gh
t f

un
ct

io
n 

an
d 

ca
n 

be
 p
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l p
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 m
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 c
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 d
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e 
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 o
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N
S
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e 
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er
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fe
ct

ed
 o
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 m
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 d
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l m
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 b
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e 

re
co
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~ 
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 d
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 d
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l c
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e 
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 c
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e 
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n 
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A
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 d
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 c
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e 

pe
rio

d.
 T

he
 IC

U
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 c
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 c
m
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 p

ro
bl

em
. R
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7 
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e 
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 b
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 S
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at
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A
t d

is
ch

ar
ge

 th
e 

 
17

 o
f A
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N
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 p
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 re
le

va
nc

e 
Fr

om
 th

e 
st

af
fs

 p
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ic
al

 d
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 b
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 b
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y 
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n 
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e 
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 m
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fte
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ra
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d 
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d 
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g 
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“M

ul
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be

d 
th
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 th

e 
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s 
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y 

ev
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st
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ig
 s
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”. 
 F

ro
m
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e 

st
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f p
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w
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:

1.
 E
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y 
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gh

t t
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 p
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ie
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e 
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t 
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 T
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 c
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at
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m
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 p
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s 
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e 
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ra
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 p
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m
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 d
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ot
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- c
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w
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 a
ll 
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 o
f c
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is
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 d
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e 
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, f
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 c
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f c
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c
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p
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c
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0
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A
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P
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b
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m
a
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e
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V
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s
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e
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 c
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h
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ra
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n
g
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A
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C
e

n
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s
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g
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R
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a
b
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o
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n
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o

u
n
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a
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c
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n
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o
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o
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s
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e

e
l 

p
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u
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e
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o
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e
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e
m
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b
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d
 
p

a
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e
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h

a
v
e

 
m

a
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c
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c
u
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o

n
 
a

n
d

 
o

ft
e

n
 
b

e
c
o

m
e
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c
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v
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n
 w
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 c
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a
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y
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e
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p
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h
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 p
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t 
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e
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a
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v
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w
it
h

 
A
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c
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w
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 d
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n
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 c
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 c
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 d
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n
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 d
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 d
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h
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GENERAL INFORMATION

Venue: Aula Magna
Aula Magna Stockholm University
Frescativägen 6
SE - 106 91 Stockholm
Sweden

EPUAP 2014 Conference Secretariat
Tel: +420 731 555 750 
office@epuap.org

CONFERENCE HOURS
Tuesday 26 August
16:00 – 18:00 Pre-registration at conference venue 

It is possible to upload oral presentations. More information will
be available at the registration desk. 

Wednesday 27 August
07:30 – 17:30 Registration 
09:30 – 10:15 Opening ceremony
09:30 – 17:00 Scientific sessions
09:00 – 17:30 Commercial exhibition
17:00 – 17:30 Official opening of the exhibition 

(in the exhibition area)
19:00 – 20:30 Welcome reception at the Stockholm City

Hall, Nobel Prize Hall

Thursday 28 August
07:30 – 17:15 Registration 
08:00 – 17:15 Scientific sessions
08:30 – 17:10 Commercial exhibition
19:30 – 23:00 Conference dinner at Solliden Restaurant,

Skansen

Friday 29 August
08:00 – 12:00 Registration 
09:00 – 14:15 Scientific sessions
09:00 – 13:00 Commercial exhibition

TAXI
Taxi fares in Sweden are not regulated, which means that prices
can vary significantly between companies. We recommend to use
the following taxi companies: Taxi Stockholm (+46 8 15 00 00),
Taxi 020 (+46 8 15 00 00) and Taxi Kurir (+46 8 30 00 00)

CERTIFICATES OF ATTENDANCE
All participants will received their certificate of attendance by
email after the conference.

CME - CONTINUED
MEDICAL EDUCATION
The 17th EPUAP Annual Meeting has been accredited by the
European Accreditation Council for Continuing Medical
Education (EACCME). The 17th Annual Meeting of the European
Pressure Ulcer Advisory Panel is designated for a maximum of, or
up to 14 European CME credits (ECMEC).

In order to obtain the CME credits, your attendance must be verified
for each of the days that you wish to obtain the credits. In order to
verify the attendance please go to the registration desk every day
after 15 pm Wednesday and Thursday and after 10 pm on Friday.
A certificate with your CME credits will be issued after the
conference and it will be sent to you by email. 

ENTITLEMENTS
Full conference registration:
• Final programme and abstract book
• Admission to the full conference programme, coffee breaks &

buffet lunch
• Welcome reception on 27 August at Stockholm City Hall,

Nobel Prize Hall 
1-day registration: 
• Admission to all sessions and symposia of the day, coffee

break & buffet lunch.

CLOAKROOM
The cloakroom is located on the ground floor, near the entrance to the
venue cafeteria. Please follow the signs. The cloakroom is unattended. 
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LUNCH AND COFFEE BREAKS
Lunch and coffee breaks will be served in the exhibition area and
catering stations are located both on the ground floor and the
gallery floor.

INFORMATION FOR SPEAKERS
Please bring your presentation to the technician in the meeting
room at least 2 hours before your presentation. The technician will
transfer the presentation into the conference server and make sure
your presentation runs smoothly. We do not allow the use of
personal laptops for presentations. Please bring your presentation
on a memory stick. At the end of the conference, all presentations
will be deleted so no copyright issues will arise.

Presentations taking place on 27 August in the morning can also
be submitted on 26 August between 16:00 – 18:00 at the Aula
Magna. Please ask the personnel at the registration desk.

MEETING ROOMS
Main Auditorium Left Side is located on the ground floor. The
key lectures and free paper presentations will take place here. 

Main Auditorium Right Side is located on the ground floor. The
industry symposia and workshops, as well as free paper
presentations will be held here.

The entrance to the main auditorium left side and right side is
possible from both ground floor and gallery floor.

Bergsmannen is located above the Auditorium, on the 7th level.
Free paper presentations and workshops will be held here.

Spelbomskan is located above the Auditorium, on the 7th level.
Free paper presentations and workshops will be held here.

Kungstenen – Speakers’ Room is located above the Auditorium
on the 7th level.

EXHIBITION
The most imporatant companies in the field of pressure ulcer and
wound management will present the latest products and developments
in this field. 

The exhibition is open during the conference programme. You can
visit the exhibition during coffee and lunch breaks which will be
served in the exhibition area. You can collect stamps from each
exhibitor and win a free registration to the EPUAP 2015 Annual
Meeting in Ghent, Belgium. Ask at the registration desk for the
exhibition prize form.

The exhibition is located on the ground floor as well as on the
gallery floor. 

LANGUAGE
English

INTERNET AND WIFI
Free WiFi is available all through the venue. Access to WiFi will be
possible based on it-access cards to be picked up at the registration
desk. 

POSTER AREA
The poster area is located on the Mezzanine Floor. Please follow
the signage or ask the personnel at the registration desk for more
information. 

The posters should be set up on 27 August from 07:00 – 09:00.
Equipment for setting up the posters will be provided at the
registration desk upon request. Assistance will be available in the
poster area during the time period mentioned above. There will be
no formal presentations of paper posters. The conference
secretariat takes no responsibility for damaged or left posters.

EPUAP INVESTIGATOR AWARDS 2014 
The EPUAP Experienced and Novice Investigator Awards will be
awarded by the President of EPUAP at the conference dinner held
on 28 August at Solliden Restaurant.

BEST POSTER AND BEST ORAL PRESENTATION will be
awarded by a panel of judges. The results will be announced after
the conference and the award consists of a free hard copy of the
updated guidelines for the prevention and treatment of pressure
ulcer.
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ABOUT STOCKHOLM

Stockholm, also known as the, Venice of the North’, is strategically
located on 14 islands on the coast in the south-east of Sweden. The
city's oldest section is Gamla Stan (Old Town), located on the
original small islands of the city's earliest settlements and still
featuring the medieval street layout. Metro station in the old city
is Gamla Stan (red and green line). 

Stockholm is a compact yet cosmopolitan city with excellent flight
connections and an efficient public transportation system. There
are many reasons why Stockholm is the natural Capital of
Scandinavia. One is that Stockholm is positioned at the heart of
the region, and enjoys the benefits of a world-class transport
infrastructure. Another is that Stockholm is the largest city in the
largest country in Scandinavia. It is also where you find the most
multinational companies, the largest stock market and, not least,
the most visitors. People come to Stockholm for the food, the
design and the music. Stockholm also offers a unique range of
galleries and museums, and every year the eyes of the world are on
Stockholm when the Nobel Prizes are awarded. Welcome to
Stockholm – The Capital of Scandinavia.
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SOCIAL EVENTS

WELCOME RECEPTION

Conference Dinner 
at Solliden Restaurant, Skansen

The Solliden Restaurant is located 10 minutes away from the city centre and
offers a unique panoramic view of Stockholm. Skansen is known for its wild
animals, culture and out-door exhibitions of Swedish cultural heritage.

Transportation to the conference dinner:
There will be free transportation to / from the conference dinner for all dinner
guests. Meeting point: Mornington Hotel, Nybrogatan 53, Östermalm. 
Pick up time: 19:00

Coaches will depart from the conference dinner between 22:30 and 23:30 and
will take the guests to the city centre and to Mornington Hotel. 

Date: 28 August 2014
Time: 19.30 - 23.00
Place: Solliden, Skansen
Price: € 100, limited number of seats

Live music & dance – Blåslaget will perform
the best songs of ABBA. 
Please don’t forget to bring the dinner ticket.

The welcome reception is hosted by Stockholm City Hall in the Nobel Prize
Hall and it is included in the registration fee. Entrance is by invitation only.
You will receive your invitation when you register to the conference. It is
necessary to confirm participation in advance.

The City Hall was designed by architect Ragnar Östberg in 1923. The building
is beautifully situated on the waterfront in central Stockholm. It is mostly
famous for the Nobel Prize festivities every year on 10 December.

Date: 27 August 2014
Time: 19.00 - 20.30
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SPONSORS AND EXHIBITION
EPUAP 2014

3M
www.3M.com
[ 15 ]

Lohmann&Rauscher
www.Lohmann-Rauscher.com 
[ 1 ]

ArjoHuntleigh
www.ArjoHuntleigh.com
[ 22, 24 ]

Molnlycke
www.molnlycke.com
[ 11 ]

Care of Sweden
www.careofsweden.se
[ 25 ]

Polymem
www.polymem.com
[ 16 ]

Hill Rom
www.hill-rom.com
[ 7A ]

Smith & Nephew
www.smith-nephew.com
[ 24 ]

Invacare
www.invacare.se
[ 13A ]

Stryker
www.stryker.com 
[ 2A ]

Linet
www.linet.com 
[ 10A]
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INDUSTRY SATELLITE 
SYMPOSIA AND WORKSHOPS

Wednesday
27 August 2014

13:15 - 14:15  |  Main Auditorium / right half

LINET WORKSHOP
Title: 
Pressure Ulcer Prevention - Changing Techniques
Speaker: Lorraine Demott - Clinical Specialist (Moving and Handling)

15.30 - 17.00  |  Main Auditorium / right half

NUTRICIA SATELLITE SYMPOSIUM
Title: 
Pressure ulcer care without attention to nutrition is incomplete pressure ulcer care
Chair: Prof Jos Schols |  Speakers: Dr Emanuele Cereda, Dr Pearl Gumbs

Thursday
28 August 2014

08.30 - 09.30  |  Main Auditorium / right half

MÖLNLYCKE SATELLITE SYMPOSIUM
Title: 
The impact of evidence on clinical practice: Protecting your patients
Chair: Dr. Joyce Black |  Speakers: Prof. Nick Santamaria, Dr. Peggy Kalowes, Prof. Amit Gefen

09:30 -10.30  |  Workshop room - Bergsmannen

LOHMANN & RAUSCHER WORKSHOP 
Title: 
Debrisoft - Active debridment
Speaker: Prof. Christina Lindholm
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10.00 -11.00  |  Main Auditorium - right half

ARJOHUNTLEIGH WORKSHOP 
Title: 
ArjoHuntleigh Interactive Workshop on Active Microclimate Management 
Speakers: Angel Delgado; Global Clinical Development & Clinical Sciences, ArjoHuntleigh

Greg Olk; Senior Manager, Global Product Marketing, ArjoHuntleigh

11:00 - 12:30  |  Workshop room - Spelbomskan

SCA HYGIENE PRODUCTS AB 
Title: 
Incontinence and elderly skin – Aspects of Pressure Ulcers and Incontinence Associated Dermatitis
Speakers: Sari Torniainen; Commercial Training Manager, Dr Shabira Abbas; Senior Scientist, 
Dr Maria Sköld; Associate Scientist

14.15 - 15.45  |  Main Auditorium - right half

3M SATELLITE SYMPOSIUM  
Title: 
Pressure ulcers and Incontinence - Associated Dermatitis: the journey from the lab to the patient
Chair: Prof. Dimitri Beeckman |  Speakers: Prof. Amit Gefen, Dr. Jan Kottner, Mrs. Knibbe H. Msc

16.00 - 17.00  |  Workshop room - Bergsmannen

COMPLIANT CONCEPT WORKSHOP 
Title: 
Mobility Monitor – a versatile assistant for pressure ulcer prevention that measures your patient’s 
mobility & supports your repositioning management"
Speaker: Michael Sauter
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95

EXHIBITORS 
EPUAP 2014

Abigo
www.abigo.com
[ 17A ]

Joerns
www.joerns.nl
[ 9B]

Bbraun
www.bbraun.com
[ 20A ]

JWC
www.journalofwoundcare.com
[ 6B ]

BSN Medical
www.bsnmedical.com
[ 19 ]

Nutricia
www.nutricia.com
[ 9B ]

Bruin Biometrics
www.bruinbiometrics.com
[ 10B ]

OneMed
www.onemed.se
[ 5A]

Carital Oy
www.carital.com
[ 3A ]

RikSar
www.rikssar.se
[ 5B ]

Compliant Concept
www.compliant-concept.ch
[ 18 ]

Sage Products
www.sageproducts.com
[6A ]

Convatec 
www.ConvaTec.com
[ 14 ]

SSiS
www.sarsjukskoterskor.se
[ 7B ]

Crawford
www.crawfordhealthcare.com
[4]

Seatting Matters Ltd
www.seatingmatters.com
[ 2B ]

ETAC
www.etac.se
[ 12 ]

TVS
www.tvs.org.uk
[ 20B ]

EWMA
www.ewma.org
[ 17B ]

Vitri Medical AB 
www.vitri.se
[ 8 ]

Jarven
www.jarven.se
[ 21 ] WUWHS

2016

FLORENCE, ITALY

WUWHS
www.wuwhs2016.com
[ 3B ]
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EXHIBITION PLANS 
EPUAP 2014
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Effective off-loading for heel pressure ulcers, especially for bedridden patients

Heelift® – heel off-loading
3 versions for the best treatment

Heelift® Heelift® Glide

 The original model –
an ideal and economical device 
for heel off-loading

The premium version – 
providing an additional fore foot 
strap and a gliding exterior

www.darco-europe.com

The improved version – 
combining all features of the 
Heelift® Glide with a 
stabilizing plate for limited 
weight bearing

Visit us at EPUAP 2014 Booth No. 12

2 types of foam available: 
convoluted and smooth

Heelift® AFO
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EPUAP CORPORATE SPONSORS

EPUAP EXHIBITORS

WUWHS
2016

FLORENCE, ITALY
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