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Chapterr 8 

THEE QUALIT Y OF NURSING CARE; PREVENTION AND 
TREATMEN TT OF PRESSURE ULCERS IN HUNGARIA N 

HOSPITALS,, 1992-1998 

Abstract t 

Objectives::  This project held three objectives: (1) Within patients nursed in acute care 
hospitalss and considered to be at risk of pressure ulcer (PU) development, what was the 
baselinee prevalence and incidence of PU. (2) To establish the current patterns of preventive 
andd treatment interventions and to investigate the economic burden imposed by the pre-
ventionn and treatment of PU within the hospital population. (3) To improve the quality of 
bothh PU prevention and treatment through the creation, dissemination and implementa-
tionn of quality assurance programmes in hospitals. 

Design::  Data were collected from several sources: (1) Retrospective PU data gathered dur-
ingg the quality assurance activities undertaken within 17 (COMAC/QA/HSR Programme) 
andd 20 (BIOMED/PECO Programme) general public hospitals between 1992 and 1997. (2) 
Retrospectivee national data describing the prevalence of PU between 1993 and 1998. (3) 
Retrospectivee chart review to identify PU management across 1,200 adult patient records 
drawnn from 7 hospitals in 1994. (4) Analysis of the national financial reimbursement of 
thee in-hospital PU cases in 1994. (5) Prospective active surveillance of 705 adult patients in 
onee county hospital. (6) Prospective active surveillance of 2,702 adult patients along with 
thee costing of 100 PU patients (1,350 PU patient-days). (7) Changing PU prevention and 
treatmentt practices through the use of clinical protocols and guidelines. 

Mainn results: (1) The actual prevalence of PU is estimated to be 16-27 folds higher (3.7%-
5.7%)5.7%) than the officially published rate (0.18-0.21%) in Hungary. (2) On average 1.0% -
2.5%% of the direct costs of PU treatment, along with the estimated one to five days pro-
longedd hospitalisation are reimbursed under the current DRG financing mechanism. (3) As 
aa result of this four-year PU study and quality assurance intervention, the Hungarian 
Woundd Healing Society was created in 1997 in order to improve the quality of patient care 
throughh education, training, creating, disseminating and implementing guidelines and con-
ductingg surveillance in the field of prevention and treatment of PU. 

Conclusion::  (1) In order to monitor the true incidence and prevalence of PU active surveil-
lancee has to be established. (2) Both the prevention and treatment of PU are in the economic 
interestt of the hospitals reimbursed under the DRG mechanism, because they are not reim-
bursedd for additional costs incurred by the PU patients. (3) Appropriate PU surveillance 
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andd documentation, including risk assessment, PU guidelines, costing and disease forecast 
toolss have to be implemented, in addition disease-specific PU quality of life tools have to be 
created,, if health care professionals and managers want opinion leaders, media and financ-
ingg organisations to be on their side. (4) Incidence and prevalence of PU can be decreased by 
appropriatee prevention and treatment. 

TheThe author is grateful to Dr. Jeen Haalboom, Associate Professor, Utrecht University, and Dr. 
MichaelMichael Clark, University of Wales College of Medicine, Cardiff for their helpful comments on 
thisthis chapter. The author express special thanks to European Union, DG XII., the Dutch Ministry 
ofof Health, Welfare and Sport, the Hungarian Ministry of Health and the Mölnlycke Health Care 
forfor funding the study. 

ThisThis study was part of the 'Concerted Action Programme on Quality Assurance in European 
HospitalsHospitals (COMAC/HSR), 1992-1994, and part of its follow-up programme, the 'Co-operation 
inin Science and Technology with Central and Eastern European Countries and with the New Inde-
pendentpendent States of the Former Soviet Union, Les Pays d'Europe Centrale et Oriëntale (BIOMED/ 
PECO)'PECO)' of the European Union, DG XII, between 1994-1997. Project leader: Dr. Niek Klazinga. 

ThisThis study was performed under the aegis of the Hungarian Society for Quality Assurance in 
HealthHealth Care, and the Hungarian Wound Healing Society, by Dr. Laszló Gulacsi (leader of the 
projectproject i7i Hungary) and colleagues. The author would like to express special thanks to Dr. Attila 
Kovacs,Kovacs, Dr. József Baksa, Andras Gyóri, Erzseljet Németh, Zsuzsa Petrikné Jakab, Marta Rózsa 
andand Szloboda Imréne for their valuable contribution. 
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8.11 Pressure ulcers (*) which are a serious health and publi c health problem 
ass well as an economic burden, can largely be prevented 

Pressuree ulcers (** ) are a serious problem most commonly found in nursing homes and 
hospitals.. Reported PU prevalence rates within the international literature suggest that 
amongg hospitalised patients, PU's can affect between 3.5% and 29.5%, and in particular 
sub-populations,, such as hospital quadriplegic patients, can be as high as 60%. {Treatment 
off  Pressure Ulcers Guideline Panel, 1994) An increasing number of patient survive serious 
illness,, severe disability and the multiple pathologies of old age and therefore are at high 
riskk of developing PU (Torrance, 1983). Today, high technology enables us to treat patients 
whoo are sicker and/or older than could be achieved only a decade ago. However, high-
technologyy health care also entails higher levels of risk of developing pressure ulcers for 
many.. That many patients suffer pressure sores is the unfortunate consequence of the 
treatmentt of patients suffering from diabetes, high blood pressure, fracture, or treated 
withh steroid or having undergone an organ transplantation procedure. 
Pressuree ulcers result in patient morbidity and mortality as well as consume considerable 
resources,, but in terms of human suffering the costs are incalculable. Not only do these 
woundss cause considerable pain and misery but they also precipitate systemic disease, 
seriouslyy impairing the patient's health. Unsurprisingly patients with pressure ulcers were 
observedd to have a poor prognosis. (Berlowitz and Wilking, 1990). However PU are largely 
preventablee (*** ) and according to the Dutch Consensus Prevention of Bedulcers (1985): 
"Whenn a proper prevention strategy is followed bedulcers hardly ever occur." However 
theree is littl e evidence to indicate that PU incidence is declining or that treatment has im-
provedd (Gould 1986; Land 1995). Davies (1994/b) pointed out that: "prevention is rela-
tivelyy simple and totally effective, so why does the incidence of pressure ulcers remain 
unacceptablyy high?" Many research activities were initiated to tackle this 'simple' question 
inn recent years all over the world and this focus has put PU related research at, or near the 
topp of the research agenda. For example, the Dutch Health Council (identification and set-
tingg priorities for HTA) realised the importance of the prevention and treatment of pressure 
ulcerss in the Netherlands. In their 1999 annual working programme, pressure ulcer re-
searchh occupied the 3rd position in the 126-item list. (Gezondheidsraad, 1997 and 1998; 
Oortwijn,, Banta, Vondeling et al., 1999) 

Thee gap between the potential of PU prevention and treatment and the actual situation can 
bee explained by the following reasons: 

managementt of pressure ulcers has traditionally been a time-consuming, inefficient, 
andd costly exercise, (Taler, Richardson, Fredman et. al, 1994) 
under-reportingg of pressure ulcers creates serious difficulties in formulating PU pre-

(*)(*)  Synonyms of pressure ulcers: pressure necrosis, bedulcers, decubitus, skin lesion, lesion, skin ulcer, pressure 
sores,sores, decubitus ulcer, ulcer. 
(**)(**)  Pressure ulcers are the end result of an inadequate nutrient blood supply to the tissues. In discussing the 
pathophysiologypathophysiology of these lesions, it is important to distinguish between the cause, which is usually pressure on 
thethe skin, usually over bony prominences, and other factors that contribute to non-healing once the ulcer has 
formed.formed. Numerous factors have been postulated to be important in the causation of pressure ulcers and those 
factorsfactors had lead to a delay in healing have also been the subject of a number of studies. (Cherry and Ryan, 1997) 
(***)(***)  Levine, Simpson and McDonald, 1989; Spector, 1994; Dealey, 1994; Crunden, Shaylor, Moxon et al. 1995 
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ventionn and treatment policies, problems in costing, contracting and quality of care 
(Shepard,, Parker, and DeClercque 1987), 
riskk assessment is often lacking or the interpretation and implementation of the re-
sultss are not appropriate. Prevention begins with a knowledge of risk factors, both 
externall  and internal, and specific intervention measures for each, 
privatee and public funding for effective prevention and early treatment are restricted 
andd constrained. 

Thee prevention of pressure ulcers is a fundamental aspect of nursing care and nurses have 
traditionallyy played the key role in preventing pressure ulcers. (Land 1995) Recent think-
ing,, however, suggests that a multidisciplinary approach should be implemented (Davies, 
1994/a)) where PU management is best implemented through teamwork. The PU team 
shouldd perhaps include the physician, nurse, nurse's aide, rehabilitation nurse, physical 
therapist,, dietician, and occupational therapist, with an informed physician as the team 
leader. . 

8.22 Objectives of the study 

Thiss study held three objectives: 
Withinn patients nursed in acute care hospitals and considered to be at risk of pressure 
ulcerr (PU) development, what was the baseline prevalence and incidence of PU. 
Too establish the current patterns of preventive and treatment interventions and to 
investigatee the economic burden imposed by the prevention and treatment of PU 
withinn the hospital population. 
Too improve the quality of both PU prevention and treatment through the creation, 
disseminationn and implementation of quality assurance programmes in hospitals. 

8.33 Pressure ulcers epidemiology: an international overview 

Thee prevalence of PU has been well documented across countries, with less attention paid 
too their incidence. However, the lack of consistency in these studies, particularly with 
regardd to the identification and grading of pressure ulcers makes it difficult to compare the 
differentt epidemiological studies. Haalboom, van Everdingen and Cullum (1997) noted that 
"A"A decubitus ulcer incidence of 6% in country A and 12% in country 'B' implies that coun-
tryy 'B' has double the incidence; however, in country 'A' only patients with broken skin 
aree regarded as having decubitus ulcers, while in country 'B' patients with persistent 
erythemaa are included, then figures cannot be compared." O'Dea (1995) also highlighted 
thee problems of comparing between studies; in her study of the prevalence of PU across 
fourr Western European countries, known to have comparable levels of hospital care: in 
Germanyy and Italy, the prevalence of decubitus ulcers was estimate to be 6%, in the 
Netherlandss and the United Kingdom more than 12%. 
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8.3.18.3.1 Incidence of pressure ulcers 

Thee incidence of PU has been rarely reported. (Table8.1) Nyquist and Hawthorn (1987) Ek 
andd Bowman (1982) say that the level amongst hospital patients is likely to lie between 4% 
andd 5% Studies in the US between 1971 and 1979 reveal an incidence of PU from 1.4% 
(acutee care) to 8.2% (long-term care) (Leveille, 1984). A report of a prospective study at a 
tertiary,, urban university teaching hospital reported a cumulative incidence of pressure 
ulcerss at Stage II or greater of 12.9% among hospitalised adults 55 years or older who were 
confinedd to a bed or chair. (Allman, Goode, Patric et al., 1995) Agreda (1996) pointed out 
thatt among the hospitalised patients the PU incidence is between 1.5% and 4.5%. Clark and 
Wattss (1991) found the incidence of 4.0% patients per 100 admissions, within orthopaedic 
wards,, the incidence was higher, with 10.3 patients per 100 admissions developing ulcers. 
Amongg nursing homes residents receiving continuous care, PU incidence is 13% after 1 
yearr and 21% after 2 years - 77% of the patients were aged 65 years old and older. (Margolis, 
1995)) According to Hunt (1993) there was a PU incidence of 13% with 7% of patients 
havingg ulcers prior to admission to the ICU. A prospective study in which 594 ICU patients 
weree involved, conducted in the University Hospital Rotterdam, showed 7.9% PU incidence 
rate.. (Weststrate, Hop, Aalbers et al., 1998) 

8.3.28.3.2 Prevalence of pressure ulcers 

Thee prevalence of pressure ulcers has been frequently reported. However, such measures 
faill  to identify the number of patients developing ulcers, while longitudinal changes in 
prevalencee rates are difficult to interpret. One of the largest published study of over 14,000 
in-patients,, throughout England and Wales revealed a prevalence of 6.7% (David et al., 
1983).. Some studies show a variation of 43 to 85 cases of PU per 100,000 inhabitants, 
71%% of the patients with PU are aged 70 or older. (Allman, 1989; Prevention and therapy, 
1994)) Young and Dobrzanski (1992) pointed out that PU remain common, with a preva-
lencee of 5% to 9% and more than 70% occurring in patients over 70 years of age. The Italian 
experiencee shows that the prevalence of PU is between 8.6% and 12.3%. (Romanelli, 1996) 
PUU prevalence in hospitals and long term care settings are quite well documented, less data 
aree available from the field of primary care and home care agencies. The prevalence of PU 
wass measured in the Netherlands across 85 health care providers covering various settings, 
initiatedd by the Dutch National Steering Group of Pressure ulcers. They surveyed 15,786 
patients.. Overall the prevalence of PU was 23.1%, ranging from 13.2% (university teaching 
hospital)) to 32.4% in nursing homes. (Halfens and Bours, 1999) A recent nation-wide 
prevalencee survey in the Netherlands revealed the prevalence of PU to be 14% in university 
hospitals,, 20% in general hospitals, 29% in residents in nursing homes and 12% in residen-
tiall  care homes. In the home care setting, a prevalence of 17% has been reported. 
(Gezondheidsraad,, 1999) The prevalence of PU in hospitals, in long term care and nursing 
homee facilities, in nursing homes arid in the community can be seen in Table 8.2-8.4. The 
frequencyy of PU at admission is shown by Table 8.5. 
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Tablee 8.1 Incidence of pressure ulcers 

Authors s 

Ekk and Bowman, 1982 

Lcveille,, 1984 

Nyquistt and Hawthorn, 1987 

Clarkk and Watts, 1991 

Hunt,, 1993 

Margolis,, 1995 

Allman,, Goode, Patric et al., 
1995 5 

Agreda,, 1996 

Weststrate,, Hop, 

Aalberss et al., 1998 

Patientss characteristics 

hospitall  in-patients 

hospitall  in-patients 
long-termm care 

hospitall  in-patients 

in-patients s 
orthopaedicc wards 

ICUU patients 

hospitall  in-patients 

in-patients,, 55 years or older 
inn bed or chair 

in-patients s 

ICUU adults 

Pressuree ulcers % 

4-5% % 

1.4-8.22 % 
10% % 

4-5% % 

4.0% % 
10.3% % 

13% % 
7.0%% of patients had PU prior 
too admission to the ICU 

13.0%% after 1 year 
21.0%% after 2 years 
77.0%% people 65 years old and older 

12.9%% (Grade II or greater) 

1.5-4.5% % 

7.9% % 

Tablee 8.2 Prevalence of pressure ulcers in hospitals 

Authors s 

Richardsonn and Meyer, 1981 

Davidd et al., 1983 

Vei-sluysen,, 1986 

Barbenel,, Jordan et al. 1982 

Allmann et al., 1986 

Nyquist,, Hawthorn, 1987 

Dealey,, 1991 

Haalboom,, and Bakker, 1992 

Llopis,, Munoz, Agullo, et. al, 
1993 3 

Knutsdottir,, 1993 

O'Dea,, 1993 

Yarkony,, 1994 

Treatmentt of Pressure Ulcers 
Guidelinee Panel, 1994 

Ferguson-Pelll  and Cardi, 1993 

Barrois,, Allaert, Colin, 1995 

Meehan,, 1994 

Barrois,, Allaert and Colin, 
1995 5 

Patientss characteristics 

hospitalisedd patients with quadriplegia, 

hospitalisedd adult patients 

hospitalisedd patients quadriplegia 

hospitalisedd adult patients 

hospitalisedd adult patients 

hospitalisedd adult patients 

hospitalisedd adult patients 

hospitalisedd adult patients 

spinaa bifida patients, in hospitals, 
multicentree study 

neurosurgicall  department, wheelchair 
boundd patients 

hospitalisedd adult patients 

hospitalisedd adult patients 

hospitalisedd adult patients 

hospitalisedd adult patients 

hospitalisedd adult patients 

hospitalisedd adult patients 

hospitalisedd adult patients 

Pressuree ulcers % 

60% % 

6.7% % 

60% % 

3-11% % 

4.7%% point prevalence 
12.33 % patients in bed 
orr in chair at least one week 

5.3%% point prevalence 

7.3% % 

5-15% % 

31.7% % 

58% % 

6,6-10,1% % 

3-14% % 

3.5-29.5% % 
60%% quadriplegic patients 

3.5-29.5% % 

5.2% % 

9.2% % 

5.4% % 
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Authors s 

Trilla,, Miro, 1995 

Ricci,, 1996 

Plati,, Lemonidou, 
Priamii  et. Al., 1996 

Agreda,, 1996 

Granickandd and Solomon, 
1996 6 

Halfenss and Bours, 1999 

Patientss characteristics 

hospitalisedd adult patients 

hospitalisedd adult patients 

highh risk hospitalised patients 

hospitalisedd adult patients 

hospitalisedd adult patients 

universityy teaching hospital 

generall  hospital 

Pressuree ulcers % 

6% % 

8.6-39.3% % 

10.9% % 

8.5% % 

8,7% % 

13.2%% (excluding 

Gradee 1. ulcers: 7.6%) 
23.3%% (excluding 
Gradee I. ulcers: 11.8%) 

Tablee 8.3 Prevalence of pressure ulcers in long term care settings and nursing homes 

Authors s 

Ekk et al., 1982 

Dutchh Consensus Prevention on 
Bedulcers,, 1985 

Langemo,, Olson, Hunter et. al. 1989; 
Young,, 1989 

Ferguson-Pelll  and Cardi, 1993 

Yarkony,, 1994 

Taler,, Richardson, Fredman et. Al, 1994 

Harstall,, 1996 

Halfenss and Bours, 1999 

Pressuree ulcers % 

24.2% % 
14.1%% at admission 
10.1%% during the hospital stay 

10.0% % 

23.0% % 

2.4-23% % 

25% % 

32% % 
20%% of the patients arrive with pressure ulcers 
12%% develop new ulcers over each subsequent six-month 

2.7% % 

32.4%% (excluding Grade 1 ulcers: 14.9%) 

Tablee 8.4 Prevalence of pressure ulcers in the community 

Authors s 

Guralnik,, Harris, 
White,, et. Al , 1988 

Halleft,, 1996 

Halfenss and Bours, 

1999 9 

Patientss characteristics 

patientss aged 55 to 75 years 

elderlyy patients 

homee care 

Pressuree ulcers % 

2.2% % 

4.4% % 

21.3%% (excluding Grade 1 ulcers: 11.2%) 
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Tablee 8.5 The frequency of pressure ulcers on admission 

Authors s 

Ekk et al. (1982). 

Brandeis,, Morris, 

Taler,, Richardson, 
Fredmann et. al, 1994 

Lindholm,, 1996 

Numberr of patients involved 

5011 consecutive patients 

patientss entering nursing homes 
Nashh et al. 1990 

long-termm care facilities 

geriatricc patients 

Pressuree ulcers on admission % 

14.1 1 

11.0 0 

20.0 0 

15.0 0 

8.44 Aetiology, diagnosis and the importance of prevention of pressure ulcers 

Pressuree ulcers are ulcerations of the skin and/or deeper tissues primarily due to unrelieved 
compressionn and deformation of the soft tissues over bony prominences. The development 
off  PU results from a combination of mechanical forces and the time of their application, 
whilee no precise guidance is available to define the critical level of pressure or its duration, 
itt is generally accepted that pressures must exceed mean capillary pressure before the in-
juryy process begins. Tissue damage caused by excess pressures may not become evident 
untill  long after the pressure has been removed because of the greater susceptibility of deep 
tissuess to mechanical loads (Scotts 1988). PU usually occurs over bony prominences such 
ass elbows, hips and heels and at the base of spine including other pelvic sites. The maxi-
mumm pressures that can be exerted without tissue damage range from 25 mmHg to 60 
mmHg.. (Davies, 1994). According to Husain, tolerance to applied pressures exerted for 
specificc times was drastically lowered by a history of previous vascular insults that did not 
themselvess cause necrosis. (Cherry and Ryan, 1997). Previous studies have attempted to 
sett thresholds (usually using a combination of pressure and oxygen tension measure-
ments)) beyond which PU wil l form (Daniel et al. 1985). However, clinical studies have 
shownn repeatedly that these thresholds can be surpassed by patients without apparent 
damagee to tissue (Fisher and Patterson, 1983; Merbit et al. 1985). Thus, it becomes impor-
tantt to consider what other factors contribute to tissue resistance or to susceptibility of 
developingg pressure ulcers. The early diagnosis of PU depends upon physical examination 
off  the patient rather than on diagnostic tests or instrumentation. However, both radiogra-
phyy and computed tomography can give information about the deeper tissues and so pro-
videe images showing any early PU development (Crenshaw and Vistnes, 1989). Esposito and 
co-workerss demonstrated the validity of modern CT scanning as a diagnostic tool for PU 
particularlyy through the early identification of osteomyelitis in the underlying bone (Esposito, 
Ziccardi,, Meoli et al. 1994). The severity of individual PU can be categorised using 4 stages 
(Pressuree Ulcers Treatment Guideline, European Pressure Ulcer Advisory Panel, 1999): 
Gradee 1: Nonblanchable erythema of intact skin. Discolouration of the skin, warmth, 

oedema,, induration or hardness may also be used as indicators, particularly on 
individualss with darker skin. 

Gradee 2: Partial-thickness skin loss involving epidermis, dermis, or both. The ulcer is su-
perficiall  arid presents clinically as an abrasion or blister. 

Gradee 3: Full-thickness skin loss involving damage to or necrosis of subcutaneous tissue 
thatt may extend down to, but not through, underlying fascia. 
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Gradee 4: Extensive destruction, tissue necrosis, or damage to muscle, bone, or supporting 
structuress with or without full thickness skin loss. 

Treatmentt of PU is considered to cost more than their prevention, yet preventive measures 
cann be themselves expensive. Such equipment as special beds and mattresses may be ex-
pensivee while additional nursing time is needed to administer the preventive measures, 
thesee prescribed interventions may themselves be uncomfortable and so produce iatrogenic 
effectss (Anderson, 1982; Scotts, 1988). If PU development could be predicted when pa-
tientss are admitted to hospital, preventive measures could be used only upon those at 
highestt risk; patients at minimal risk of PU formation could be spared unnecessary pro-
phylacticc intervention. Where proper prevention strategies are followed, PU are rare. (*) 
Forr instance, Seiler (1992) presented a dramatic decrease on PU incidence from 21% in 1977 
too 1.5% in 1990 as result of the anti-decubitus programme instigated in the Basel Geriatric 
Universityy Clinic. However, evidence on the pressure relieving surfaces, regular reposition-
ingg ("turning"), sheepskins, topical lotions, dressings, pressure relieving surfaces are un-
clearr or no good evidence were found. (Bradley, Cullum, Nelson et al., 1999; Cullum, 
Nelsonn and Nixon, 2000) 

8.4.18.4.1 Risk and risk assessment 

Thee presence of various risk factors (such as activity, mobility, incontinence etc.) increases 
thee probability of PU. If we were able to reduce the number or/and severity of these risk 
factorss the occurrence of PU might be reduced. There is evidence, for example, that the 
effectivee treatment of urinary incontinence lowers the prevalence of PU. (Lea, 1993) 
Howeverr many risk factors exist with at least 100 identified in the literature. (Perez, 1993) 
Thesee have been classified into extrinsic and intrinsic factors. Extrinsic factors are external 
influencess in the patient's environment such as pressure, shear and friction, and tempera-
turee and humidity. Intrinsic factors are characteristics of an individual patient such as 
advancingg age; thin or emaciated physique; posture; condition of the skin and subcutane-
ouss tissues; dietary inadequacies; incontinence; immobility and neurological disease. 
(Barbanel,, 1991; Davies, 1994) 

Amongg extrinsic factors, health care system related issues can be identified. Three major 
contributoryy factors have been recognised: 

poorr equipment: The poor state of some hospital mattresses has been associated with 
thee formation of pressure ulcers and the spread of infection. Nurses need to be aware 
off  potential problems with old, faulty or poor-quality mattresses. Mattresses must 
bee checked regularly. (Peto and Calrow, 1996), 
lackk of knowledge and skills' (Hallett, 1996; Russell, 1996), 

(*)(*)  Allen, Ryan and Lomax, 1993; Allen, Ryan and Murray 1993; Ferguson-Pell, Cardi 1993; Regen, McGowern, 
ChungChung et al, 1988; Strauss, Gong, Gary, et al. 1991; Hofman, Geelkerken, Wille, et al. 1994; Gebhardt, Bliss, 
WinwrightWinwright 1996; Honde, Derks and Tudor 1994; Zernike 1994; Allen, Ryan, Murray 1994; Church, Lyne 1994; 
Bennis,Bennis, Davis 1994; Rimmer, 1992; Dover, Pickard, Swain, et al. 1992; Clark and Cullum, 1992; The Effective 
HealthHealth Care Bulletin, 1995 
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unacceptablee delays in the process of care (Hibbs 1988), cutting the delay reduces the 
risk.. Preventive measures should be utilised within A&E departments to reduce the 
riskk of pressure sore development. (Mullineaux, 1993). 

Riskk factors are many and varied, and it is impractical to take all of them into account one 
byy one. For this reason, sub-sets of individual risk factors have been combined into risk 
assessmentt tools. The goal of using such tools lies in the early precise diagnosis of those 
patientss truly at risk of developing PU and for whom preventive measures should be insti-
gated.. While risk assessment tool use is common, it should be remembered that according 
too Haalboom, Boer and Buskens (1999) "Some screening tools exist for assessing increased 
riskk of the development of pressure ulcers, but none of these tools has undergone actual 
testingg for validity and predictive value." The most commonly encountered risk assess-
mentt tools are the Norton, Braden, Gosnell, Waterlow, Shannon and Knoll Scales. (*) 
Thee Norton Scale was adopted in the Hungarian study described in this chapter, to predict 
thee possible development of a pressure ulcer. The five risk factors included in the Norton 
Scoree are: physical condition, mental condition, activity, mobility, and incontinence. Each 
sub-scalee is rated on ordinal scales with scores ranging from one to four, the total score is 
thenn calculated through summation of the scores awarded for each sub-scale. A maximum 
scoree of 20 could be achieved by a fit patient, and the minimum score of 5 would be 
achievedd by a patient who is very much at risk of developing a pressure lesion. Norton 
foundd that there was an almost linear relationship between their score and the incidence of 
pressuree ulcers, with the development of a pressure sore being associated with a lower 
score.. (Norton et al. 1962; Goldstone etal. 1982; Gosnell 1973). 

However,, evidence of the usefulness of the risk assessment tools and their effect on patient's 
caree are unclear. The cause of the development of pressure ulcers are still not known. 
Haalboomm (2000) pointed out: "There is something called 'tissue tolerance' which we can-
nott define exactly. Also we do not know how to evaluate risk assessment tools, simply 
becausee we do not know the impact of all separate risk factors." 

8.55 Quali t y of life, economic burden and disease forecast 

PUU have an impact on the individual and upon society both in terms of reduced quality of 
lif ee and financially. A PU may causes problems for the patient; initially due to the symp-
tomss associated with inflammation and later through social isolation and decreased mobil-
ity.. Patients with pressure ulcer may have many problems with their daily activities - with 
loww levels of energy, pain, sleep disturbance and limitations on physical mobility being the 
mostt serious. PU are also costly. (** ) 

(*)(*)  Norton, 1989; Braden 1989; Aronovitch, Milknback and Kelman, 1992; Bergstrom, Gosnell and Bergman, 1993; 
BarnesBarnes and Payton, 1993; Bergstrom, Demuth and Braden, 1987; Callahan, 1994; Weststrate, Hop, Aalbers et al., 1998; 
Hunt,Hunt, 1993; Kemp, Keithley, Smith et al 1990; Spector, 1994; Shannon 1982; Shannon 1984; Waterlow, 1985 
(**)Exton-Smith(**)Exton-Smith andShervin, 1961; Spence et. al. 2967; Thompson, 1968; Barbanel et al. 1977; Curtain, 1984; 
Johnson,Johnson, 1985; Dutch Consensus Prevention on Bedulcers, 1985; Walldorf, 1986; Allman et al., 1986; Velez-
CamposCampos and Mahoney 1987; Crow, 1988; Resnkk and Ouslander, 1990; West and Priestley, 1994; Gottrup and 
Peschardt,Peschardt, 1996; Young and Dobrzanski, 1992; Miller and Delorzier, 1994; Resnkk, 1995, Gebhardt, Bliss and 
Winwright,Winwright, 1996; Romanelli, 1996; Ricci, 1996 
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Forr example, the annual direct costs of pressure ulcers in the Netherlands have been esti-
matedd to be at least NLG 1 billion, a sum greater than one percent of the 1998 total cost of 
healthh care. (Gezondheidsraad, 1999) In Hungary, only one estimate of PU cost is available 
inn the literature. According to Csépanyi (1992) the average cost of PU treatment per patient 
inn the hospital in 1992 was 5,650 HUE 

8.66 The epidemiology of pressure ulcers and related qualit y assurance activities 
directedd towards PU prevention and treatment in Hungary 

Thee Hungarian national programme on PU prevention and treatment started as part of an 
Europeann initiative focussed upon quality assurance in hospitals (COMAC/HSR and 
BIOMED/PECOO projects). The Hungarian programme was conducted between 1992-1998 
inn 7 interrelated study rounds. The programme design is shown by Table 8.6. 

Tablee 8.6. Hungarian national programme on quality assurance of prevention and 
treatmentt  of pressure ulcers 1992-1998 

Phases s 

1 1 

2 2 

3 3 

4 4 

5 5 

6 6 

7 7 

Purpose e 

assessmentt of the quality of 
preventionn and treatment of 

PU,, 1992-1997 
(COMAC/HSRR and 

BIOMED/PECO O 
programmes) ) 

retrospectivee data collection 
att national level between 

1993-1998,, investigation of 
reportedd PU prevalence 

1994-1998 8 

passivee chart review in 
hospitals,, to identify PU cases, 

1994 4 

analysiss of the reimbursement 
off  the in-hospital PU cases, 

1994 4 

activee surveillance and risk 
assessment t 

prospectivee active surveillance 
andd micro-costing, 1996 

changingg practice through 
protocolss guidelines, 

1997-1998 8 

Samplee size 
hospitals s 

177 hospitals 
COMAC/HSR R 

200 hospitals 
BIOMED/PECO O 

nationall  level 

77 hospitals 

nationall  level 

11 county hospital 

11 county hospital 

99 hospitals 

Samplee size 
patients s 

COMAC/HSR R 
Programme e 

BIOMED/PECO O 
Programme e 

alll  hospitalised 
patients s 

1,2000 patients 

alll  in-hospital 
PUU cases 

7055 patients 

2,7022 patients 
1000 PU patients 

1,3500 PU 
patientt days 

(0) ) 

PUU prevalence 
rate e 

0.03% % 

0.4% % 

0 .18%-0 .21% % 

2.3% % 

(n) ) 

5.7%% average 
2.9%% active dept. 

19.6%% chronic dept. 

3.7% % 

(@) ) 

(**)(**)  the main aim of this phase was analysis of reimbursement 
(0)(0) the number of patients varied among hospitals and over time, number of cases not reported 
(@)(@) PU rates were not investigated as part of the programme 
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8.6.18.6.1 Phase 1: Assessment of the quality of prevention and treatment of pressure 
ulcers,ulcers, 1992-1997 (COMAC/HSR and BIOMED/PECO programmes) 

Thee overall objective of these two projects were to study different quality assurance strat-
egiess and their effect on the improvement of care with respect to four clinical topics: pa-
tientss record keeping, use of prophylactic antibiotics in surgery, preoperative assessment in 
surgery,, and prevention and therapy of pressure ulcers. (Klazinga, 1994) The prevention 
andd treatment of PU was the most popular quality assurance activity among the key 
topics,, both in Hungary as well as in other countries that participated in the programme. 
(Gulacsii  and Jakab, 1993; Jakab and Gulacsi 1993a; Jakab and Gulacsi 1993b) 

8.6.1.11 Study design of the COMAC/HSR and BIOMED/PECO programmes 

Thesee studies were conducted in three interrelated phases. Initially (1992/93) the work 
concentratedd upon defining the prevalence of PU among hospital patients along with the 
identificationn of established quality assurance projects within individual hospitals. Later 
thesee topics were revisited to ascertain changes both in the prevalence of PU and the imple-
mentationn of new quality assurance initiatives (1995/96 and in 1997). Data were gathered 
throughh questionnaires (translated into Hungarian) distributed to the medical directors of 
1244 Hungarian hospitals in 1993 and 1995, with the questionnaire distributed to 20 hos-
pitalss in the final stage in 1997. Completed questionnaires were returned by 17 hospitals in 
19933 (response rate 14%), by 20 in 1995 (response 16%) and 9 hospitals in 1997 (response 
45%).. Therefore the recording of prevalence and quality assurance projects was based upon 
aa sample of 17 hospitals in 1993, rising to 20 two years later, with data available from 9 in 
1997.. Primarily respondents represented large (1,500 to 2,000 bed) county hospitals (10 in 
1993,, 9 in 1995 and 7 in 1997). Seven such facilities participated in all three surveys. This 
samplee of large county hospitals covered approximately half (53% in 1993, 47% in 1995) 
off  all such units in Hungary (total n=19). Of the other participants, 5 city hospitals (200-
6000 beds) participated in 1993. (See Paragraph 6.1.2 for further details of the study de-
sign). . 

8.6.1.22 Results 

Thee main aims of the 1992/93 survey were to describe the prevalence of PU and the qual-
ityy of their prevention and treatment. From the collected data, PU quality assurance activi-
tiess were relatively under developed in Hungary when compared to hospitals in the devel-
opedd countries that participated in the COMAC/HSR and BIOMED/PECO programmes (Table 
8.7).. In 1993, only 3 of the 17 participating Hungarian hospitals had established guide-
liness on PU prevention and treatment and these guidelines had only been endorsed in some 
departments.. None of the hospitals had data on either the incidence and prevalence of PU 
withh no use of risk assessment tools and no multi-professional PU teams. Several ambigu-
itiess were noticed in relation to both the definition and the recording of PU. For example, 
hospital,, department and even doctor specific PU definitions were used in the participating 
hospitals.. In one hospital, a PU that presented without concurrent fever was not recognised 
ass a PU while in other centres Grade 1 and/or Grade 2 PU were not recorded. In some 
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hospitals,, if the PU had occurred before admission, the wound was not entered into the 
medicall  record as it was considered to be a non-hospital event! The survey did include 
questionss regarding the current prevalence of PU. In 1992 at average 0.03% PU prevalence 
weree identified across the 17 hospitals. Compared to the literature this prevalence rate 
appearedd to be very low. PU both as a cause of severe morbidity and as a cause of death was 
likelyy to be omitted from the patient's medical record or death certificate, with the cause of 
morbidityy or mortality classified as another disease. Consequently, there are no reliable 
estimatess of either PU incidence or the mortality due to PU in Hungary. 

Basedd on these conclusions an action plan was created, which included the following steps: 
qualityy assurance programmes should be established to support PU prevention and 
treatment,, with emphasis placed upon setting practice guidelines, implementing risk 
assessmentt scores, the training of staff and the creation of appropriate PU documen-
tation, , 
multi-hospitall  retrospective chart review was required to collect PU prevalence data, 
analysiss of the reimbursement of in-hospital PU cases had to be conducted, in order to 
identifyy possible financial incentives for the hospital management teams invited to 
participatee in further PU quality assurance activities, 
activee (bedside) prospective surveillance had to be conducted to establish PU incidence 
andd prevalence in hospitals and provide a comparison against PU epidemiology data 
publishedd in the international literature, 
feed-backk of the study results to hospitals so supporting their guideline and protocol 
settingg activity. 

Duringg the second round of surveys in 1995, 20 hospitals completed the questionnaires. 
Tablee 8.7 highlights significant advances in PU quality assurance activities, primarily re-
latedd to the development of guidelines and the establishment of active pressure sore teams. 
Riskk assessment tools were increasingly used with access available to a growing body of 
dataa upon the processes of prevention and treatment. In the case of 9 hospitals the ques-
tionnairess were completed in both 1993 and in 1995, the successful implementation of 
qualityy assurance programmes within these settings can also be seen in Table 8.7. Different 
countriess and type of hospitals participated in the COMAC/HSR and BIOMED/PECO 
programmess (3rd and 5th columns of the Table 8.7), which makes the comparison very 
difficult . . 
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Tablee 8.7 Qualit y assurance related to prevention and treatment of PU in Hungarian 
hospi ta lss participatin g in the European Concerted Action Programme on Qualit y As-
surancee in Hospitals 

Qualityy assurance 
activities s 

Guideliness on the 
preventionn and 
therapyy of pressure 
ulcers s 

Pressuree ulcer team 
co-ordinatee the 
preventionn and 
therapy y 

Nursess use a 'risk 
scoree list' for the 
preventionn of 
pressuree sore 

Dataa is available on 
thee incidence and 
prevalencee of 
pressuree ulcers 

Preventionn and/or 
treatmentt of 
pressuree ulcers was 
evaluatedd during the 
previouss our years 

17 7 
Hungarian n 
hospitals s 

1992/93 3 

18% % 
C7-096 6 

0% % 
C77 - 0% 

0% % 
C7-096 6 

0% % 
C 7 - 0% % 

0% % 
C7-096 6 

Al ll  267 
COMAC/ / 
QA/HSRR F) 
hospitals s 
1992 2 

88% % 

87% % 

81% % 

85% % 

73% % 

20 0 
Hungarian n 
hospitals s 
(PECO) ) 
1995 5 

55% % 
C77 - 100% 

15% % 
C 7 - 3 8% % 

25% % 
C 7 - 4 5% % 

30% % 
C 7 - 6 7% % 

10% % 
C 7 - 2 2% % 

Al ll  198 
BIOMED/ / 
PECO O 
hospitalss (0) 
1995 5 

50% % 

26% % 

40% % 

30% % 

25% % 

99 Hungarian 
hospitals s 

1997 7 

100% % 
C77 - 100% 

67% % 
C 7 - 6 7% % 

55% % 
C 7 - 5 5% % 

100% % 
C 7-- 100% 

100% % 
C77 - 100% 

((aa)) Participating countries and number of hospitals (C0MAC/HASR/QA): Austria: 14 hospitals; Belgium 42 hospi-
tals;tals; Denmark: 30 hospitals; France: 11 hospitals; Germany: 11 hospitals; Greece: 8 hospitals; Ireland: 5 hospitals; 
Israel:Israel: 17 hospitals; Italy: 14 hospitals; The Netherlands: 15 hospitals; Portugal: 11 hospitals; Russia: 11 hospitals; 
Spain:Spain: 82 hospitab; United Kingdom: 7 hospitals; Hungary: 17 hospitals; Poland 40 hospitals, 
(0)(0) Participating countries and number of hospitals (BIOMED'/PECO): Denmark: 4 hospitals; France: 5 hospitab; 
Germany:Germany: 15 hospitals; Greece: 1 hospital; Hungary: 20 hospitals; Italy: 11 hospitab; Ireland: 21 hospitab; 
Israel:Israel: 7 hospitab; The Netherlands: 6 hospitab; Poland: 27 hospitab; Portugal: 8 hospitab; Russia: 14 hospi-
tab;tab; Slovak Republic: 2 hospitab; Spain: 50 hospitab; Switzerland: 4 hospitab; United Kingdom: 3 hospitab, 
Sources:Sources: 1) Quality Assurance in European Hospitab, results of the assessment phase of a concerted action 
programmeprogramme covering 262 hospitab in 15 countries, CBO, September 1992; 2) Quality Assurance Assurance in European 
Hospitals,Hospitals, results of the evaluation phase, CBO, December 1993 
C7C7 - Altogether 7 large county hospitab (C7) were participated through the whole duration of the programme, 
representingrepresenting 37% of the county hospitab. 
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8.6.1.33 How representative are the study conclusions 

Inn Hungary the backbone of the in-patient health care system is the network of the county 
hospitals.. Between 37% and 53% of all such institutions participated in this project, with 
centress drawn from all parts of Hungary. Based upon this pattern of recruitment it is likely 
thatt the study results can be extrapolated to reflect the processes and outcomes within the 
countyy hospital system. However for those institutions rarely represented in the surveys, 
forr example specialist national institutions and city hospitals, the results should be inter-
pretedd with caution. (For further information about the validity of the study please see 
Paragraphh 6.5.1.) 

8.6.28.6.2 Phase 2: Retrospective national PU prevalence data collection 1993-1998 

Followingg patient discharge from hospital, information about the stay in hospital (main 
diagnosis,, complications, co-morbidity, length of stay, etc.) is reported to the Centre for 
Healthcaree Information, Ministry of Health by each hospital, this reporting also covers 
patientss with PU. Hospital reimbursement (DRG payment) is then calculated based on the 
suppliedd data. The so-called 'active cases' are then reimbursed through DRG payments 
whilee hospitals also receive a per diem rate to finance 'chronic cases'. Table 8.8 presents the 
'reportedd PU prevalence' within Hungarian hospitals based upon the reimbursement data. 

Tablee 8.8 shows the total number of patients where PU was coded as being either the main 
diagnosis,, or a significant complication or co-morbidity. Compared with the international 
literaturee on PU prevalence the number of reported cases in Hungary is very low. The table 
demonstratess a key "weakness of the data-driven approach to establish priorities for quality 
assurancee programmes. Based upon the available data, policy and decision-makers might 
faill  to prioritise PU initiatives due to the apparently low prevalence of the condition. It 
wouldd appear that some form of quality assurance activity has to be in place in order to 
identifyy the extent of the burden of any particular problem area. When PU quality assur-
ancee programmes began in Hungary it was widely accepted that PU were almost non-
existentt and that this disease and its economic burden were not important. Hospital qual-
ityy assurance committees, established in 1992, were committed to defining the baseline 
prevalencee and the real economic burden and found a completely different picture to the 
acceptedd wisdom that PU were rare. By 1997, when the Hungarian Wound Healing Society 
wass established with its main aim being the improvement of the quality of PU prevention 
andd treatment, health professionals in most Hungarian hospitals seemed to have a higher 
awarenesss of the importance of the topic. 
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Tablee 8.8 Prevalence of pressure ulcers in Hungarian hospitals, number  of cases; 
1994-19988 (LOS - length of stay - days) 

Typee of pressure 
sitess diagnosis 

Mainn diagnosis 

Complications s 

Co-morbidity y 

Totall  number of PU cases 

PUU percentage, national level 

Totall  number of 
hospitalisationn reimbursed 
byy DRG (in thousands) 

1994 4 

439 9 

1,140 0 

2,131 1 

3,710 0 

0.18% % 

2,115 5 

1995 5 

643 3 
LOSS - 25 

1,382 2 
LOSS - 28 

2,448 8 
LOSS - 24 

4,473 3 

0.21% % 

2,145 5 

1996 6 

581 1 
LOS-21 1 

1,213 3 
LOSS - 28 

2,345 5 
LOSS - 22 

4,139 9 

0.18% % 

2,259 9 

1997 7 

647 7 
LOSS - 20 

1,415 5 
LOSS - 27 

2,435 5 
LOSS - 21 

44 497 

0.21% % 

2,148 8 

1998 8 

596 6 
L O S - 21 1 

1,612 2 
LOSS - 23 

2,510 0 
LÖS-20 0 

4,718 8 

0.21% % 

2,270 0 

DataData Source: Centre for Healthcare Information, Ministry of Health, Hungary, 2000 

8.6.38.6.3 Phase 3: Passive hospital patient chart review to identify patients with PU ases, 1994 

Overr a three-month period in 1994, a retrospective passive PU surveillance was conducted 
inn 7 hospitals, participated in the COMAC/HSR programme in which hospital management 
activelyy sought quality improvements in PU prevention and treatment. All hospitals were 
eitherr county or city hospitals with more than 1,000, in some cases with more than 2,000 
beds.. Across these 7 hospitals, 1,200 consecutive adult in-patient records were reviewed. 
Thee sample was composed of 1,200 adult in-patients (over 18 years of age) discharged 
fromm the participating hospitals after January 1, 1994. Within each centre, the audit con-
centratedd upon departments that cared predominantly for the elderly. One nurse from each 
hospitall  collected PU data from the participating department(s) based upon the available 
medicall  records. Of the 1,200 patients, 271 (22.6%) experienced PU during their stay, with 
5511 individual ulcers recorded (2.03 PU per patient). In the survey PU located in the same 
anatomicc site, but located on the left or right side of the body were counted as two PUs. In 
orderr to standardise the data collection and the quality of collected data, training, consul-
tations,, detailed data collection protocol and data collection form were provided to the PU 
nurses.. The main goals of the study were to define a) current nursing practices related to 
PU,, b) the current level of PU documentation and c) the prevalence of PU. 
Thiss retrospective surveillance provided an impression of the age distribution of patients 
withh PU, their length of stay in hospital, diagnosis at admission and the anatomical distri-
butionn of PU: 

agee distribution: 64% of the total number of patients (1,200) were over 60 years old, 
52%% were over 65 years, 42% were over 70 years, 29% were over 75 years and 17% of 
thee patients were over 80 years old. 
lengthh of stay: 13% of the of the total number of patients (1.200) spent 3 days or less, 
21.3%% spent 5 days or less. 49% of the patients spent more than 10 days, 33% of the 
patientss more than 15 days, 23% of the patients spent more than 20 days, 17% of the 



88 - The qualit y of nursing care; prevention and treatment... 239 9 

patientss more than 25 days, and 13% of the patients spent more than 30 days in the 
hospitals. . 
diagnosiss at admission: The general opinion of both medical and nursing staff was 
thatt admission diagnoses provided the most appropriate method for defining who 
wass and who was not at risk of PU. However the admission diagnosis was com-
monlyy not recorded in the medical records with over 60% of the records of all patients 
sampledd missing this information. Medical complications were recorded (n=246). 
Thee anatomical distribution of the encountered PU can be seen in Table 8.9/a and 
Tablee 8.9/b. 

Thee main objective of Phase 3 was not effected by the non-randomisation of the participat-
ingg hospital departments although, selection bias might be noticed. This phase served the 
objectives:: to reveal the large variation among hospitals regarding the current nursing 
practicess and documentation of PU in hospital and national level. 

Tablee 8.9/a Pressure ulcers; right  side - stage distributio n (*) 

Area a 

Elbow w 

Hip p 

Knee e 

Ankles s 

Heel l 

Sacrum m 

Ischia a 

Other r 

Total l 

Gradee 1 

4 4 

6 6 

4 4 

4 4 

9 9 

20 0 

16 6 

18 8 

81 1 

Gradee 2 

5 5 

13 3 

4 4 

3 3 

26 6 

30 0 

17 7 

14 4 

112 2 

Gradee 3 

3 3 

.5 5 

3 3 

4 4 

11 1 

7 7 

4 4 

2 2 

39 9 

Total l 

12 2 

24 4 

11 1 

11 1 

46 6 

57 7 

37 7 

34 4 

232 2 

(*)(*)  During this survey a three-grade system was used in Hungary. Grade 3 consists cases which are subdivided 
intointo Grade 3 and Grade 4 in the EPUAP four-grade system. In Hungary consensus has been reached on the use of 
aa four stage classification of the EPUAP in 1998. 

Tablee 8.9/b Pressure ulcers; left side - stage distributio n (*) 

Area a 

Elbow w 

Hip p 

Knee e 

Ankles s 

Heel l 

Sacrum m 

Ischia a 

Other r 

Total l 

Gradee 1 

1 1 

5 5 

10 0 

3 3 

8 8 

16 6 

18 8 

13 3 

74 4 

Gradee 2 

4 4 

14 4 

4 4 

2 2 

22 2 

29 9 

14 4 

14 4 

105 5 

Gradee 3 

2 2 

6 6 

3 3 

4 4 

13 3 

5 5 

5 5 

2 2 

40 0 

Total l 

7 7 

25 5 

17 7 

5 5 

33 3 

50 0 

437 7 

2 2 

219 9 

(*)(*)  During this survey a three-grade system was used in Hungary. Grade 3 consists cases which are subdivided 
intointo Grade 3 and Grade 4 in the EPUAP four-grade system. In Hungary consensus has been reached on the use of 
aa four stage classification of the EPUAP in 1998. 
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Althoughh perhaps the results of this study may not be representative of the situation 
acrosss all Hungarian hospitals, the data clearly shows that PU are an important issue 
reducingg the quality of life of patients while imposing an economic burden upon the health 
caree system. The most important findings of the study were: 

271(22%)) out of the 1,200 enrolled patients had a total of 551 PU, 
111 7 PU out of 551 (21%) developed during the hospital stay, 
55 deaths were due to, or associated with the presence of PU. 

Nursingg practice varied between departments and hospitals. In an extreme example of 
inappropriatee practice, in one hospital, an anti PU powder (Crupodex - Dextranomer) was 
spreadd on the bed-sheet and then the patient was rolled up in the sheet! While this is an 
extremee example no protocols, guidelines or standards were used to define appropriate 
practices.. Due to this lack of a definition of what was appropriate practice it was not 
possiblee to discuss the observed practices and explore how these diverged from accepted 
norms.. In general PU preventive care, where present, was not undertaken in any system-
aticc fashion. 

8.6.48.6.4 Phase 4: The reimbursement of hospitals for the care of patients with PU, 1994 

Accordingg to the Centre of Healthcare Information, Ministry of Health, Hungary, 3,710 PU 
casess were recorded into medical records and reported to the Centre in 1994. Overall 2.115 
millionn patients episodes were reimbursed in 1994 giving a prevalence of PU cases of 0.18%. 
Thee actual numbers of patients in hospital was higher than the number reimbursed, for 
longg term treatment under the same diagnosis is accounted as one reimbursed case. Reim-
bursementt following the care of a patient with PU can be a complex administrative matter 
forr patients are allocated to DRG groups according to a series of decision rules based upon: 

surgicall  procedure, if any, 
exceptionall  conditions if any, 
mainn (principal) diagnosis of hospitalisation, 
complication(s)) if any, 
co-morbidityy (if any). 

Inn this process the classification of the disease is the key element in determining the reim-
bursement.. For example, hospitals are reimbursed according to: 

thee recorded and reported PU (IDC 707.0) cases, (technical number of PU cases), and 
thee way of classification into DRGs (PU can be categorised as (a) main diagnosis; (b) 
complication,, or (c) co-morbidity: 

8.6.4.11 Reimbursement of PU as a main diagnosis 

InIn 1994, 439 discharges from acute care facilities had a primary diagnosis of ICD9 707.0 
(PU)) with this representing approximately 0.02% of all discharges from Hungarian hospi-
talss during the year. (Table 9). The 439 discharges could be further sub-divided into 388 
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dischargess classified as 271M (*), 17 as 263P(**) and 16 as 264P(***). Seven cases were 
classifiedd into various DRG groupings. DRG Groups 263P and 264P are "twin surgical DRGs" 
withh the same weight. (Three "twin DRGs" from the 85 "twin DRGs" have the same weights.) 
Thee total of reimbursement was 24,519,06 7 HUE Of the 439 patients 33 were categorised into 
twinn DRG categories. Where this occurred reimbursement was at a higher level if one of three 
decisionn rules were triggered; (1) the patient was over 70 years old; or (2) a co-morbidity or (3) 
aa complication was in place. Higher reimbursement was triggered on one of these conditions 
beingg encountered, additional funding was not realised if multiple decision rules were activated. 
Off  the 33 patients classed in twin DRG groups, the care of seven was reimbursed at the lower 
level.. If these patients had triggered the higher reimbursement levels then the total reimburse-
mentt would have been increased by 12,499 HUF (DRG Creep = 28.50 HUF/PU case). 

8.6.4.22 Reimbursement of PU as a complication in 1994 

InIn 1994, 1,140 patients were discharged from hospital where PU were a recorded medical 
complication.. Of these, 558 patients (48.9%) fell into DRG groups that could not be influ-
encedd by age, co-morbidity, or complications. The remaining 582 patients were classified 
underr 'twin DRGs' groupings (Table 8.10). Overall, 414 patients for whom PU were a 
reportedd complication were under 70 years old, and in 36 cases PU were the sole medical 
complicationn or co-morbidity experienced by these younger patients. 
Perhapss this younger population could be classified under a DRG that offered higher rates 
off  reimbursement. Considering only the 36 younger patients who only presented with PU 
ass their medical complication or co-morbidity, 24 fell in the "twi n DRGs" category and 
hadd diagnoses that shifted them into higher paying DRGs. If the other 12 patients were 
shiftedd into a higher reimbursement category based upon their PU, then the incremental 
reimbursementt would have been 108,805 HUF. There is no DRG creep in this case. This 
suggestss that greater attention to diagnostic coding in hospital would not have resulted in 
increasedd reimbursement for the hospital! 

8.6.4.33 Reimbursement of PU as a co-morbidity 

Off  the total 3,710 patients coded to have experienced PU, 57.5% (n=2131) were reported to 
havee experienced PU as a co-morbidity. The majority (n=2,053, 96.3%) of patients who 
hadd a PU as a co-morbid disease fell into DRG groups that could not be altered due to their 
age,, other co-morbidities or complications (Table 8.11). Twenty-eight of these patients 
weree under 70 years, and for 21 of these younger patients no other co-morbidity or com-
plicationn was recorded. The total reimbursement received by Hungarian hospitals for the 
treatmentt of PU as a co-morbidity in 1994 was 216,642 HUF. The total reimbursement for 
alll  3,710 patients with recorded PU in 1994 was 24,844,514 HUF, with the PU related DRG 
creepp being 12,499 HUF. 

(*)(*)  The 271M is a medical DRG category of skin ulcer 
(**)(**)  The 263P is a surgical DRG category of skin transplantation, skin ulcer and cellulitis over 70 years or co-
morbidity,morbidity, complication. The weight is 2.07483. 
(***)(***)  The 264P is a surgical DRG category of skin transplantation, skin ulcer and cellulitis under 70 years 
withoutwithout co-morbidity, complication. The weight is the same 2.07483. 
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TableTable 8.10 PU cases in the hospitals and classification into DRGs, 1994 

PUU cases /category 

Totall  number of PU cases 

PUU patients under 70 

PUU cases in twin DRGs 

PUU cases in higher 
reimbursementt twin 
DRGss (H) 

Additional l 
reimbursementt of PU 
casess (0) 

Totall  reimbursement 

(HUF) ) 

Mainn nursing 
diagnosis s 

439 9 

42 2 

33 33 

26 6 

0 0 

24,519,067 7 

Complication n 

1,140 0 

414 4 

582 2 

12 2 

108,805 5 

108,805 5 

Co-morbidity y 

2,131 1 

68 8 

78 8 

21 1 

216,642 2 

216,642 2 

Total l 

3,710 0 

528 8 

693 3 

59 9 

325,447 7 

24,844,514 4 

((aa)) Patients under 70 years years of age had not more than one complications and/or co-morbidity (ICD 707.0) alto-
gether. gether. 
(0)(0) Additional reimbursement of PU cases classified into 'twin' DRGs, higher payment category. 

8.6.4.44 Expectations due to DRG based financing 

Inn July 1993, the Hungarian Ministry of Welfare (HMW) and the National Health Insur-
ancee Fund (NHIF) put into practice a prospective payment system (PPS) to reimburse hos-
pitall  expenses based on DRGs. This reimbursement system was revolutionary in Hungary 
att that time and its introduction was accompanied by very high social expectations that 
thiss offered incentives promoting both good and cost effective care. Obviously economic 
incentivess can be important as levers to improve the quality of care and to decrease unnec-
essaryy resource utilisation. Nationally in 1994, the extra payment approximated only be-
tweenn 1% -2.5% of the cost of treating PU cases in hospitals. Through introduction of the 
DRGG system there are explicit financial incentives for hospitals to perform effective PU 
preventionn given the high, and largely non-reimbursed costs of their treatment. 

8.6.58.6.5 Phase 5: Active prospective surveillance and risk assessment of 705 adult 
patientspatients in one county hospital during 1995 

Betweenn March 15 and April 30, 1995, the fate of 705 consecutive patients newly-admit-
tedd to four medical departments (3 active and 1 chronic) in one large county hospital was 
followed.. At admission their current vulnerability to PU was documented using the Norton 
Scalee with one nurse performing all assessments. The main aim of the study was to inves-
tigatee any differences in both the distribution of patient age and PU occurrence between the 
acutee and chronic care departments and secondarily to explore the sensitivity and specific-
ityy of the Norton Scale. The recruited subjects' were largely elderly with 454 (64.4%) over 
600 years old. Only 17 (2.4%) were under 30 years old with the remaining 234 (33.2%) 
fallingg between 30 and 60 years. The prevalence of PU differed between the acute (preva-
lencee 2.9%) and chronic (prevalence 19.6%) departments. Overall, 40 patients (5.7%) were 
foundd to present with PU. Subjects were divided into two groups; Group A (at risk; Norton 
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Scoree at admission 5-14, n=189, 16.8%) and Group B (risk free Norton Score of at least 15 
att admission, n=516, 73.2%). In Group B 3 subjects presented with PU (0.6%). Group A 
subjectss were then divided into two further groups; Group C (medium risk, Norton Score 
att admission 13 or 14, n=52, 7.4%) and Group D (high risk, Norton Score at admission 12 
orr less, n=137, 19.4%). Eight patients in Group C (15.4%) and 29 from Group D (21.2%) 
presentedd with PU. 

8.6.68.6.6 Phase 6: The cost ofPU care based upon the fate of100 adult in-patients with 
PUPU within one county hospital 

Betweenn July 1st and December 31st 1996, 100 consecutive patients with PU were recruited 
acrosss 15 departments of one county general hospital. These patients either presented with 
PUU at the time of admission (n=49) or developed their ulcers during their stay (n=51). The 
objectivee of the study was to define, and cost, the care allocated to patients with, or at risk 
of,, PU. Investigating the cost of PU treatment in hospital is problematicc for PU patients are 
mainlyy elderly presenting with multiple diagnoses, co-morbidities and complications. Con-
sequently,, it is challenging to identify what aspects of care are specifically related to PU 
preventionn and treatment. Costing PU care is also compromised for the normal (both usual 
andd necessary) length of stay, outcome and cost of PU and non-PU cases are unknown. For 
thiss reason, the direct hospital costs associated with PU prevention and treatment were 
comparedd to the reimbursement received (under the DRG system) for the care of the same 
PUU patients. Data collection was structured using a standard instrument that recorded the 
locationn and grade of PU, the patient's diagnoses, progress and other clinical circumstances, 
andd finally any medical devices and nursing procedures allocated to help prevent or treat 
PU.. All data was completed by a trained, specialist nurse. Patients were eligible for recruit-
mentt if they had a PU at the time of admission to hospital or developed a PU during their 
stay.. All eligible patients had to be aged eighteen years or older, and admitted to one of the 
followingg specialities - Medical I-III. , Surgery, Traumatology, Neurology, Urology, Oncol-
ogy,, Medical intensive, Surgical intensive, Central admitting, Chronic medical, Acute Psy-
chiatry,, Chronic Psychiatry and Rehabilitation. 

Thee specialist nurse who completed all patient assessments and who recorded all drug, 
devicee and medical investigation related to PU prevention and treatment wa*s trained before 
thee study began. This training was conducted by the nursing director of the hospital and 
byy members of the project management team. Data gathered during the training period 
weree not included in the main study. No attempt was made to alter the routine nursing or 
medicall  care provided to patients during the investigation. The daily presence of the spe-
cialistt nurse may perhaps have influenced the care provided to patients particularly care 
relatedd to PU prevention and treatment. 
Onn each participating ward, the nurse who first identified the presence of a PU informed 
thee specialist nurse who then completed the resource utilisation tool daily (Table 8.15 a-c). 
Uponn admission to the study, a Norton Scale was completed and all body sites were ob-
servedd to record the distribution of PU. The Norton Score was re-calculated upon any 
significantt changes in the patient's health status and was also recorded at the time of 
dischargee from hospital. The specialist nurse was monitored weekly by the hospital's nursing 
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director.. Independent to the study, routine data upon PU was collected and reported by 
medicall  staff and collated by the hospital's information centre and there was no attempt 
madee to increase the recorded and reported number of patients with PU. The collected 
informationn is presentedd in relation to patient-days in hospital 

8.6.6.11 PU incidence and prevalence 

Duringg the six-month duration of the investigation 2,711 patients were admitted to the 
participatingg departments. Of these, 100 (3.7%) patients had PU with 41 patients present-
ingg with PU at the time of admission. New PU developed in 59 subjects admitted to hospi-
tall  without PU. The average age of the PU patients was 78.2 years with only 19 aged 
underr seventy (Table 8.11). The 100 PU patients presented with 308 co-morbidities (3.08 
perr patient). Of the 100 patients with PU, 73 died during their stay in hospital (mean age 
77.155 years, mean length of stay (LOS) 37.4 days), and these patients had an average of 
3.188 co-morbidities each. The remaining 27 patients discharged alive (mean age 68.2 years, 
meann LOS 27.5 days) from hospital had fewer co-morbidities (2.77 per patient). Among 
thee live discharges, 3 patients experienced complete healing of their PU, the remainder 
eitherr showed some or no improvement in the status of their PU. The average age of the 
patientss who died during the hospitalisation was 77.15 years, whereas the average age of 
thosee discharged home was 68.2 years. The reduced age of the patients discharged alive is 
consistentt with other studies, Michocki et al (1976) reported an approximate four-fold 
increasee in the probability of death following the development of a PU among elderly pa-
tients.. The advanced age of the patients with PU has also been reported by others. Walldorf 
(1986)) reported an annual incidence of PU in hospital of 3% with 96% of all affected pa-
tientss being over 65 years, with 36% over 85 years old. 

liablee 8.11 Age distributio n of PU patients 

Agee groups 

Underr 49 

Betweenn 50-59 

Betweenn 60-69 

Betweenn 70-79 

Betweenn 80-89 

Overr 90-

Numberr of patients 

5 5 

5 5 

9 9 

40 0 

35 5 

6 6 

Percent t 

5 5 

5 5 

9 9 

40 0 

35 5 

6 6 

Cumulativee percent 

5 5 

10 0 

19 9 

59 9 

94 4 

100 0 

Thee 100 patients with PU presented with 178 ulcers, with wounds located a\ the left and 
rightt aspects of each anatomical location treated as a single PU (Table 8.12). The mean size 
off  the encountered PU was 425.5 square cm. Table 8.13 shows the severity of the encoun-
teredd PU with 74% of PU classed as Grade 2 or more severe. The majority of PU (89%) were 
locatedd caudal to the apex of the iliac prominence. Patients who died during the investiga-
tionn showed statistically similar distributions of PU location and severity compared with 
livee discharges from hospital. In a similar way the anatomical distribution and severity 
weree similar among subjects whose PU deteriorated pr improved during their stay in hos-
pital.. The 100 subjects with PU had not all been recorded during the routine PU data 
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collectionn implemented within the study centre. Of the sample of 100 patients, 41 were 
includedd in routine data as having a PU as a complication, 15 were noted as having PU as 
aa co-morbid condition, while only 2 were considered to have PU as their main diagnosis. In 
411 cases, PU's were present but had not been included in the hospital's routine data collec-
tion.. These 'missing' patients whose PU were not recorded would have been ignored when 
nationall  prevalence rates and, crucially, reimbursement decisions were taken. The situa-
tionn nationally may indeed be worse for the study centre could be considered to be a leader 
inn establishing PU quality assurance programmes with such activity beginning in 1992. It 
iss probable that, in other county hospitals, the rate of unreported PU may be much higher. 

Tablee 8.12 The anatomical location of PU across 100 patients with pressure ulcers. 

Site e 

Sacrum m 

Heel l 

Hip p 

Buttocks s 

Ankle e 

Otherr (shoulder, shoulder-blade, leg) 

Knee e 

Elbow w 

Perr cent 

48,3 3 

19,1 1 

9,6 6 

7,8 8 

6,2 2 

6,2 2 

1,7 7 

1,1 1 

Tablee 8.13 The severity of PU encountered across 100 patients. 

Grade{»} } 

1 1 

2 2 

3 3 

Numberr of patients 

11 1 

50 0 

39 9 

(nJJ During this survey a three-grade system was used in Hungary. Grade 3 consists cases, which were subdivided 
intointo Grade 3 and Grade 4 in the EPUAP four-grade system. In Hungary consensus has been reached on the use of 
aa four stage classification of the EPUAP in 1998. 

Pressuree ulcers of Grade 1 or 2 can be considered as 'superficial' or 'mild' wounds, while 
Gradee 3 could be defined as full-thickness 'severe' wounds (The Grade 3 definition used in 
thiss study equates to both the Grade 3 and 4 categories in the EPUAP classification tool). 
Clearlyy one goal for quality assurance programmes is to shift the distribution of PU from 
beingg severe to less severe. While case mix must also be considered it is possible to consider 
thee proportion of severe-to-mild PU as a proxy of the quality of care. 

Inn the current study, 39% of all encountered PU were severe wounds. Such a proportion 
cann be compared with other centres in other countries; for example in the Academic Medi-
call  Centre, Amsterdam, the proportion of severe PU was 65.9% in 1992; 40.9% in 1993; 
51.2%% in 1994; and 39.1% in 1995 {Pluijm, van de Mheen, Wendte et al. 1999). At first 
glancee the 39.1% (Netherlands) and the 39% (Hungary) proportion of severe PU would 
appearr to be comparable. Such a comparison may be flawed for differences in hospital case 
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mixx (e.g. the mobility and age of patients) may mask real differences in the effectiveness of 
PUU prevention and treatment between centres. 

8.6.6.22 Pressure ulcer risk assessment: a major ethical and economic issue 

Treatmentt of PUs can be more costly than their prevention, yet preventive measures are 
alsoo expensive. Such expense relates to the acquisition of special beds and mattresses along 
withh additional nursing time, in non-financial terms preventive measures may be uncom-
fortablee and so a source of further iatrogenic effects (Anderson et al 1982). If patients at 
riskk of PU development could be identified at the time of admission to hospital then preven-
tivee measures could be directed towards those at greatest risk. This prediction of risk can be 
consideredd as the first step towards achieving a scientifically based approach to PU preven-
tion.. In the current study, the Norton scale was used to predict patient vulnerability to 
developingg PU. This tool provides numerical scores ranging from 5 to 20; those with an 
admissionn score between 5 and 14 were categorised as Group A (at risk group). On admis-
sion,, a Norton Score greater than 14 placed a patient into Group B (risk free). The major-
ityy of patients with PU (n = 95) fell into Group A, with only 5 classed as risk-free. While 
thiss division of patients does not reflect the true sensitivity or specificity of the Norton 
Scalee for PU had already developed in 41 patients by the time the assessment was made, 
thee data suggests that few patients with PU are not at risk of developing further pressure 
ulcers.. The at-risk group (Group A, n=95) was further subdivided into Group C (medium 
riskk group, admission score of 13 or 14) and Group D (high risk group, admission scores 
lowerr than 13). Most patients with PU (n = 92) fell into the high risk group with only 3 
classifiedd at medium risk. The patients with PU who died during their stay in hospital had 
aa significantly lower Norton Score at admission (mean Norton Score 7.06) compared with 
thosee discharged alive (mean Norton Score 10.25). 

8.6.6.33 The financial cost of pressure ulcers 

Duringg any economic evaluation of PU treatment every significant cost should be taken 
intoo consideration, with every important "cost centre" measured. One of the main prob-
lemss with estimating the costs of PU is the concealment of the methods used to develop the 
costingg - what costs are counted and which are discarded (Currie and Maynard, 1992). 
Thiss difficulty stems from the observation that prospective payment systems frequently 
underpayy for some services and overpay for others. For this reason, costs do not equal 
charges.. Hospitals charge less than cost for some services while making a profit upon other 
servicess and patient groups. Such cost-shifting makes the economic analysis of nosocomial 
eventss (such as hospital infections and pressure ulcers) difficult. One approach that avoids 
thee problem of cost-shifting is to gather detailed data upon resource use and their associ-
atedd costs (micro-costing) (Haley 1991). While micro-costing may be an appropriate method 
throughh which the costs of PU could be determined, such an approach is labour-intensive 
andd hence costly to operate. In this study, a detailed micro-costing was undertaken of the 
costss of PU treatment among the 100 patients with PU. Devices, drugs, procedures and 
investigationss were priced only if they were directly related to either the prevention or 
treatmentt of pressure ulcers. Table 8.14/a-c illustrates the items encountered during the 
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studyy and their unit cost. Overall the total cost of PU treatment among the 100 patients 
(1,3500 PU patient days) was 721,164 HUF, an average of 534HUF per patient day. 

Tablee 8.14/a Resource utilisation on treatment of PU /100 PU cases, 1,350 patients 
days s 

Drugs,, supplies, lab./100 
PUU cases 

Crupodexx wound powder 
644 packets, (60 g/packet) 

Chlorocidd wound powder 
155 packets, (100g/packet) 

Panthenoll  spray 
666 packets, (140g/packet) 

Oxycortt spray 75g 
977 packets, (75g/packet) 

Fomarexx spray 
111 packets (160 g/packet) 

Neogranormonn ointment 
2911 tubes, (25g/tube) 

Gentamicinn ointment 
33 tubes (15g/tubes) 

Phlogosann spray 
22 packets, (90g/spray) 

Chlorophyll  salicylborvaselin 
1300 g, (100g/packet) 

Reseptyll  Urea 
22 packet, (75g/packet) 

Fibrolann ointment 

Gentamicinn spray aerosol 
122 packets, (140g/packets) 

Codd liver oil tetran ointment 
90200 g, (100g/packet) 

Penicillin,, 100 ME 
644 ME, IME/inj 

Brulamicinn inj. 240 mg 

Hyperoll  (antiseptic) 
588 litres and 5 77 tabl. 
{1000 tabl/packet) 

Betadin,, 200 ml, 
(lOOOml/bottle) ) 

Activee ingredients 

dextranomer r 

chloramphenicolum m 

dexapenthenol l 

oxytetracyclin n 
hydrocortison n 

dimeticonum m 

ergocalciferol,, retinol 
extractumm pancreatis 

gentamicinum m 
sulphuricum m 

natriumm disulpho-
salicylato-samarium m 
anhydricum m 

chlorophyll  salicylbor-
vaselin n 

4-chlorphenyl-3,4--
dichlor-benzo--
sulphonamid d 

fibrinolysinee (bovin) 
55 tubes, (50g/tubes) 

gentamicinum m 
sulphuricum m 

codd liver oil, 
oxytetracyclin n 

benzylpenicillinum m 

tobramycinum m 

carbamidd peroxid 

povidon-iodin n 

Costs/unit t 

845.900 HUF/packet 

344 HUF/packet 

3955 HUF/packet 

299.800 HUF/packet 

1199 HUF/packet 

888 HUF/tube 

1777 HUF/tube 

246.400 HUF/packet 

25.700 HUF/100g 

1911 HUF/packet 

1,204.300 HUF/tubes 

3488 HUF/packet 

214.300 HUF/l,000g 

6,767.800 HUF/50inj. 

15600 HUF/10x80mg 

7.800 HUF/litres 
3366 HUF/100 tabl 

4733 HUF/1000ml 

Totall  cost HUF 

54,137.60 0 

510 0 

26,070 0 

29,080.60 0 

1,309 9 

25,608 8 

53-\ 53-\ 

492.80 0 

33.41 1 

382 2 

6,021.50 0 

4,176 6 

1,933 3 

8,662.80 0 

468 8 

2,391.10 0 

94.60 0 
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Tablee 8 .14 /b Resource uti l isatio n on treatment of PU / 1 00 PU cases, 1,350 patients 
days s 

Drugs,, supplies, lab./lOO PU cases 

Ringer-lactatt infusion 
22 infusion (500 ml/infusion) (1/ómol) 

Isopropüü ale. 1000ml, (1000ml/bottle) 

Hydr.. Emoliens, 90 g 

Mentholl  alcohol 5000 ml 

Ortisorbb 10x10 cm 147 pieces 

Ortisorbb 20x10 cm 68 pieces 

Talcumm 4120g 

Ramofix x 
Flexiblee dressing, 73m 

Speciall  Overlay 15 pieces 

Sterilee dressing overlay 
6x66 cm, 49 packages 

Sterilee dressing overlay 10x10 cm 
11211 packages 

Costs/unit t 

86.600 HUF/inf. 

56.300 HUF/1000ml 

1,075.900 HUF/l,000g 

75,644 HUF/1000ml 

11 7 HUF/pieces 

22 7 HUF/ pieces 

74,400 HUF/1000g 

6944 HUF/25m 

45HUF/piece e 

300 HUF/package 

400 HUF/package 

Totall  cost HUF 

173.20 0 

56.30 0 

96.90 0 

378.20 0 

2,499 9 

1,836 6 

306.50 0 

2,026.50 0 

675 5 

1,470 0 

44,840 0 

Tablee 8 .14 /c Resource uti l isatio n on treatment of PU / 1 00 PU cases, 1,350 patients 
days s 

Drugs,, supplies, lab./100 PU cases 

Sterilee dressing overlay (local 
sterilisation)) 345 7 pieces 

Rubberr gloves 2651 pairs 

Plasticc gloves 92 pairs 

Largee sized bed-sheet 2166 pieces 

Smalll  sized bed-sheet 2202 pieces 

Pilloww 71 9 pieces 

Plasterr overlay 10 pieces 

Decubituss overlay 6 piece 

Stickingg plaster 13 rolls 

Laboratoryy 11 bacterium culture 

Nursingg time 
Caree and patient turning/day 
36,7755 minutes = 612.9 hours 

Shostakowskyy palm 
22 bottle, (100g/bottle) 

Necrectomiaa 15 cases 

Totall  cost in HUF 

Costs/unit t 

1,5000 HUF/100 pieces 

388 HUF/pair 

5000 HUF/ 100 pairs 

0.55 kg/piece 
washingg cost/kg: 55 HUF 

0.33 kg/ piece 
washingg cost/kg: 55 HUF 

0.33 kg/ piece 
washingg cost/kg: 55 HUF 

16.700 HUF/piece 

255 HUF/piece 

1099 HUF/roll 

1,2500 HUF/culture 

2166 HUF/hour 
(brutoo income + tax) 

108.300 HUF/bottle 

6,4000 HUF/case 

721,164.10 0 

Totall  cost HUF 

51,855 5 

100,738 8 

460 0 

59,565 5 

36,333 3 

11,863.50 0 

167 7 

150 0 

1,417 7 

13,750 0 

132,3900 (H) 

216.60 0 

96,000 0 

721,164.10 0 

((uu)) The cost of nursing time is very low in Hungary, the average salary of a qualified nurse is not higher than 
300-400300-400 1S1LG per months. 
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Whilee the 100 subjects were followed for 1,350 patient days, this period excluded a) time 
spentt in hospital prior to the start of the study and b) time passed in medical departments 
otherr than the participating specialities. Overall, the 100 PU patients remained in hospital 
forr 2,287 days at an estimated total cost of 1,072,934 HUF, an increase of 351,770 HUF 
abovee the study costing (based on a total of 1,350 patient days). Table 8.15 illustrates the 
sizee and cost of treatment of the encountered PU by their severity. Both the mean size and 
costt per day of treatment increased as PU became more severe. 

Tablee 8.15 Relationship between PU severity, size and cost of treatment 

Grade(«) ) 

1 1 

2 2 

3 3 

Numberr of patients 

11 1 

50 0 

39 9 

Averagee extension of 
PUU / cm! 

66.1 1 

198.3 3 

818.1 1 

Costss of PU treatment 
HUF/patients/day y 

216 6 

434 4 

739 9 

(&)(&)  During this survey a three-grade system was used in Hungary. Grade 3 consists cases, which were subdivided 
intointo Grade 3 and Grade 4 in the EPUAP four-grade system. In Hungary consensus has been reached on the use of 
aa four-stage classification of the EPUAP in 1998. 

Tablee 8.16 details the cost of PU treatment per day and the mean length of stay across the 
medicall  specialities that participated in this study. Interestingly, the three medical depart-
mentss have differing mean LOS and marked differences in the daily cost of PU treatment. 
Similarr patient populations were admitted to these units and hence the observed differences 
resultedd from differences in the practices undertaken across the medical units, due to the 
nott standardised care and lacking practice protocols. 

Tablee 8.16 Mean length of stay of patients with PU and the daily cost of PU treat-
mentt  by medical speciality 

Departments s 

Noo 1 Medical 

Noo 2 Medical 

Noo 3 Medical 

Surgery y 

Traumatology y 

Chronic c 

Total l 

Numberr of 
patients s 

11 1 

18 8 

22 2 

14 4 

13 3 

39 9 

1177 («) 

Patient t 
days s 

230 0 

285 5 

371 1 

258 8 

345 5 

878 8 

2,287 7 
(2,367)) (@) 

LOS S 
HUF/day/ / 

patient t 

20.9 9 

15.8 8 

16.9 9 

18.4 4 

24.6 6 

22.5 5 

PUU Costs 

314.4 4 

844.4 4 

411.3 3 

382.4 4 

565.5 5 

285.0 0 

Totall  costs 
HUF F 

72,321 1 

240,654 4 

152,592 2 

98,659 9 

195,097 7 

250,230 0 

1,009,554 4 
(0) ) 

(QJJ Due to the in-hospital referrals between departments this total amount is higher than 100. 
(@)(@) Due to the in-hospital referrals, corrected number is used. 
(0)(0) The total amount is less than the real total (1,072,935 HUF) because the survey was conducted at 15 
departments.departments. Due to the very few patients at the remaining 9 departments, departments, valid LOS and average cost cannot be 
calculated. calculated. 
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Inn the preceding discussion, the presented costs related only to those directly incurred in PU 
preventionn and treatment. Additional costs that may be incurred through any prolonga-
tionn of the stay in hospital due to having a PU were not included. Such hidden costs include 
hotell  services and overheads. Table 8.17 shows the per capita daily costs of hospitalisation 
byy medical department, from these costs the total cost of caring for the PU patients was 
derivedd from the product of (the number of PU patients x the average LOS x the average 
costt of care per day). 

Tablee 8.17 The per  capita daily cost of hospitalisation by medical speciality 

Department t 

Medicall  No 1 

Medicall  No 2 

Medicall  No 3 

Surgical l 

Traumatology y 

Neuroplogy y 

Urology y 

Oncology y 

Internall  Intensive care unit 

Surgicall  Intensive care unit 

Admittingg department 

Psychiatryy I. 

Psychiatryy II. 

Internall  chronic 

Rehabilitation n 

Total l 

Number r 
off  patients 

11 1 

18 8 

22 2 

14 4 

13 3 

1 1 

2 2 

8 8 

3 3 

2 2 

7 7 

1 1 

1 1 

39 9 

5 5 

1477 (E) 

Average e 
LOS S 

20.9 9 

15.8 8 

16.9 9 

18.4 4 

24.6 6 

26.5 5 

35.0 0 

24.3 3 

15.0 0 

4.5 5 

6.1 1 

8.0 0 

98.0 0 

22.5 5 

43.0 0 

Total/day/ / 
patient t 

HUF F 

3,111 1 

225 5 

4,874 4 

3,792 2 

4,396 6 

2,530 0 

2,878 8 

3,240 0 

9,982 2 

9,409 9 

3,684 4 

2,658 8 

1,872 2 

2,200 0 

1,712 2 

Totall  costs 
HUF F 

715,530 0 

643,245 5 

1,808,254 4 

978,336 6 

1,516,620 0 

15,180 0 

201,460 0 

628,560 0 

449,190 0 

84,681 1 

158,412 2 

21,264 4 

183,456 6 

1,931,600 0 

368,080 0 

9,703,868 8 

((uu)) The 100 patients were admitted to 147 departments. 

Fromm table 8.17, the estimated total hospital cost incurred by the 100 PU patients was 
9,703,8688 HUF. Presently the extent to which (if any) a PU extends LOS is unknown. 
Howeverr any extension of LOS due to pressure ulcers wil l be costly; for example in medical 
departmentt I., a 1% increase in LOS would cost 7,155 HUE 

8.6.6.44 Pressure ulcer prevention and treatment technology 

Tablee 8.18 shows the date of introduction to the Hungarian market of the drugs and de-
vicess used to prevent or treat PU. On average the available resources had been available for 
usee Hungary for 26.8 years! 
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Tablee 8.18 Year  when drugs and devices used to prevent or  treat PU first entered 
thee Hungarian market. 

Drugs,, supplies, lab. 

Crupodexx wound powder 

Chlorocidd wound powder 

Panthenoll  spray 

Oxycortt spray 75g 

Fomarexx spray 

Neogranormonn ointment 

Gentamicinn ointment 

Phlogosann spray 

Reseptyll  Urea 

Fibrolann ointment 

Gentamicinn spray aerosol 

Penicillin,, 100 ME 

Brulamicinn inj. 

Hyperoll  (antiseptic) 

Betadinn (antiseptic) 

Shostakowskyy palm 

Ortisorbb 10x10 cm 

Ortisorbb 20x10 cm 

Ramofix x 

Speciall  Overlay 

Decubituss overlay 

Chlorophyll  salicylborvaseiin 

Activee ingredient(s) 

dextranomer r 

chloramphenicolum m 

dexapenthenol l 

oxytetracyclinn hydrocortison 

dimeticonum m 

ergocalciferol,, retinol, exctractum 
pancreatis s 

gentamicinumm sulphuricum 

natriumm disulphosalicylatosamarium 
anhydricum m 

4-chlorphenyl-3,4-dichlor--
benzosulphonamid d 

fibrinolysinee (bovin) 

gentamicinumm sulphuricum 

benzylpenicillinum m 

tobramycinum m 

carbamidd peroxid 

povidon-iodin n 

ointment t 

overlay y 

overlay y 

overlay y 

overlay y 

overlay y 

chlorophyll  salicylborvaseiin 

Yearr first marketed 
inn Hungary (n) 

1985 5 

1953 3 

1972 2 

1969 9 

1974 4 

1933 3 

1982 2 

1980 0 

1965 5 

1989 9 

1985 5 

1951 1 

1979 9 

1933 3 

1990 0 

1963 3 

1974 4 

1974 4 

1978 8 

1982 2 

1982 2 

1974 4 

CaJJ Year when drugs and supplies entered Hungarian market. 

8.6.6.55 Estimating the burden and cost of PU at the national level 

Inn 1996, 2,250,000 people were admitted to hospital in Hungary. From the results of the 
currentt study, the estimated national prevalence of PU in 1996 was 3.7% (78,000 PU 
patients).. This should be contrasted with the information available through the Centre for 
Healthcaree Information, Ministry of Welfare, which reported 4,139 PU patients in 1996 
(nationall  prevalence 0.18%). It is suggested that, based on the current investigation, a 3% 
(n=66,7000 PU patients) to 5% (n= 113,000 PU patients) can be expected within Hungarian 
hospitals. . 

Duringg 1996 the total reimbursement for PU patients was 24,844,514 HUF with a PU 
relatedd DRG creep of only 12,499 HUF. If hospitals had adopted excellent disease classifica-
tionn coding practices then PU reimbursement would have only increased by 0.05%. How-
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ever,, the reimbursement was based upon the data reported to the Centre for Healthcare 
Informat ion,, an estimated under-reporting of 78,020 cases of PU patients! If hospitals had 
reportedd the likely t rue number of PU patients the estimated national reimbursement would 
havee been 522,491,500 HUF. This calculation assumes that the distribution of PU by main 
nurs ingg diagnosis, complication and co-morbidity was constant in both the reported and 
est imatedd populat ions. When calculating the cost of PU, the cost elements can be grouped 
intoo t wo categories: a) Direct costs of PU treatment amount ing to 837,135,650 HUF in 
19944 (cost estimated from sample population data), and b) Indirect costs of hospitalisation 
a m o ngg patients w ho have PU among other diagnoses'. This estimation clearly depends 
u p onn the daily cost of hospital care within different medical specialities. A one-day prolon-
gat ionn of LOS due to PU would cost 330,708,150 HUF (national level, 1996 costs). While 
theree is no information upon the effect of PU on LOS in Hungary, it is more widely specu-
latedd that PU may extend LOS by 5 days. 

Assumee that the prolonged LOS represents: 
Onee day per PU patient: In this scenario the additional cost due to the prolonged 
hospitall  stay wou ld be 330,708,150 HUF, and the total costs of all PU patients would 
reachh 1,167,843,800 HUF. In 1996 the total PU patient reimbursement to hospitals 
w ass 24.844.514 HUF suggesting that only 2.5% of the total cost of caring for PU 
pat ientss in hospital was reimbursed by the Health Insurance Fund. 

Fivee day per PU patient: In this perhaps worst-case scenario the additional cost due to 
thee prolonged hospital stay would be 1,653,540,700 HUF, and the total costs of all 
PUU patients would reach 2,490,676,300 HUF. If this extension of LOS was accepted 
thenn in 1996, only 1% of the total costs of caring for patients wi t h PU in Hungarian 
hospitalss was reimbursed by the Health Insurance Fund. These scenarios both as-
sumee that the costs of hospital care increase in a linear relationship wi t h the extended 
LOS. . 

8.6.78.6.7 Phase 7: Changing PU prevention and treatment practices through the use of 
clinicalclinical protocols and guidelines, 1997-1998 

Onee central effect of the overall s tudy was to make health professionals aware that guide-
liness (*) and local protocols on PU prevention and treatment were required to reduce local 
practicee variat ions and so improve the quality of care. Consensus building conferences 
weree organised w i t h the participation of the hospitals involved in earlier stages of the 
study. . 

Thesee events resulted in the creation of Hungarian guidelines for PU prevention and treat-
ment,, based upon several published international PU guidelines (The Dutch Consensus 
Preventionn of Bedulcers CBO, 1985; National Pressure Ulcer Advisory Panel, 1995; Euro-
peann Pressure Ulcer Advisory Panel, 1998). Draft versions of the PU prevention and treat-

(*)(*)  "Clinical guidelines are systematically developed statements to assist health-care professionals in 
decision-makingdecision-making and should be viewed as a means of improving clinical effectiveness" (Gosnell, 1996) 
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mentt guidelines were provided for comment through various multidisciplinary meetings 
involvingg nurses, physicians (surgeons, dermatologists, orthopaedists, intensive care spe-
cialists,, etc) and the medical and nursing directors of Hungar ian hospitals. The final ver-
sionss were published in medical and nursing journals under the aegis of the Hungarian 
Woundd Healing Society, and the Hungarian Society for Quality Assurance in Health Care. 
Thesee guidelines were generally accepted and widely implemented across Hungarian hos-
pitals.. The Hungarian PU prevention and treatment guidelines are slightly modified ver-
sionss of the European Pressure Ulcer Advisory Panel's PU prevention (1998) and treatment 
(1999)) guidelines. The key elements of these guidelines are highlighted in Table 8.19. 

Tablee 8.19 The key e lements of the Hungarian pressure ulcer  prevention and 
treatmentt  guidelines 

Steps s 

1 1 

2 2 

3 3 

Activit y y 

Assessmentt and 

documentationn of PU 

casess and risk 

assessmentt at the time 

off  admission (n) 

Preventativee actions 

Skinn care - prevention 
andd therapy 

Content t 

Riskk assessment of each patient has to be made within 24 hours 

afterr admission. Patients in medium risk category have to be re-

scoredd weekly, while patients in high risk category have to be re-

scoredd every other day. If patients receive scores of 9 to 25 at 

admission,, they have to be categorised into Group A (risk group), 

andd PU care management plan has to be set up. 

Thee following set of preventative actions were established in 
orderr to prevent PU: 

-- patient re-positioned every two hours 

-- bed kept dry and free of wrinkles 

-- patient lifted instead of slid when moved 

-- documentation that the nurse discussed with patient the im-
portancee of moving as often as possible 

-- normal body alignment maintained 

-- patient fluid intake and urinary output recorded 

-- adequate nutrient intake maintained (any deviation from a 
patientt diet order) 

-- full range of motion activities for all joints provided two times 
daily y 

-- daily bath provided 

Preventionn has to be offered to patients categorised into Group A 
(riskk group) immediately. In order to keep the skin clean and dry, 
thoroughlyy washed, and to meet other parts of the prevention plan. 

(a)) Special form as attachment to nursing documentation was created in which anatomical site, stage, extension 
andand other feature of PU was recorded at the time of admission and during the hospitalisation. This PU page 
showsshows slight differences across hospitals but the basic set of data collected are the same. 

8.77 D iscuss ion a nd conc lus ion 

Thiss project hold three main goals: a) to develop the baseline prevalence and incidence of PU 
inn Hungarian hospitals; b) to establish the current patterns of preventive and treatment 
interventionss and to investigate the economic burden imposed by the prevention and treat-



254 4 Hungariann health care in transition... 

mentt of PU; and c) to improve the quality of both PU prevention and treatment through 
thee creation, dissemination and implementation of quality assurance programmes in hospitals. 

a)) Prevalence and incidence of PU in Hungarian hospitals 

Thee actual prevalence of pressure ulcers according to the Hungarian study presented in this 
chapter,, is estimated to be 16-27 folds higher (3.796-5.7%) than the officially published rate 
(0.18-0.21%)) by the Centre for Healthcare Information Ministry of Health in Hungary. 
Comparedd with the international literature on PU prevalence the number of officially re-
portedd PU cases is very low, due to various methodological problems including 
misclassification,, incompleteness and inaccuracy of data collection, unchecked and mainly 
self-reportedd data. 
Baselinee PU prevalence and incidence data is needed to properly evaluate the effect of any 
PUU quality assurance initiative. This requires the availability of trained staff and a 
standardisedd approach to data collection. 

b)) Current patterns of preventive and treatment interventions and the economic burden of PU 

Thee second aim of the study was to establish the current patterns of preventive and treat-
mentt interventions and to investigate the economic burden imposed by the prevention and 
treatmentt of PU. 
Thee study showed that there was a widespread local variation in the current patterns of 
preventivee and treatment interventions among hospitals and hospital departments. One 
consequencee of the wide practice variations was that it was practically impossible to iden-
tifyy either the results (outcomes) or the costs of different interventions. It is likely that 
thesee differences in nursing practice may result in differences in the recorded incidence of PU. 
Thee level of knowledge about PU was meagre and pressure ulcers were seldom viewed as a 
majorr problem in the hospitals. It was frequently unclear who is responsible for the pre-
ventionn and treatment of pressure PU in the hospitals, the quality of PU care was depend-
ingg in a large extent on personal initiatives. Practice guidelines and protocols were not 
created,, disseminated and implemented in the hospitals. 
Whenn PU quality assurance programmes began in Hungary it was widely accepted that 
PUU were almost non-existent and that this disease and its economic burden were not im-
portant.. In contrast, according to the study presented in this chapter, the total cost of all 
PUU patients would reach the level of 1,167-2,490 million HUF annually, which is 0.4-0.8% 
off  the total health care budget in Hungary. Reliable PU prevention and treatment cost 
informationn can be obtained through micro-costing. On average 1.0% - 2.5% of this direct 
costss of PU treatment are reimbursed under the current DRG financing mechanism. Eco-
nomicc incentives for creating better quality nursing care are required, while at present the 
costt of 'poor quality care' are not identifiable. 

c)) To improve the quality of PU prevention and treatment 

Anotherr aim of the study was to improve the quality of both PU prevention and treatment 
throughh the creation, dissemination and implementation of quality assurance programmes 
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inn hospitals. PU prevention and treatment technologies were often used inappropriately 
duee to the lack of practice guidelines. Practice guidelines were required to decrease the use 
off  ineffective interventions or those with low cost-effectiveness. One important result of 
thee overall study was to make health professionals aware that guidelines and local proto-
colss on PU prevention and treatment are required to reduce local practice variations and 
improvee the quality of care. The study resulted in the creation of Hungarian guideline for 
PUU prevention and treatment, based upon several published international PU guidelines 
suchh as: The Dutch Consensus Prevention of Bedulcers CBO (1985), National Pressure 
Ulcerr Advisory Panel (1995) and the European Pressure Ulcer Advisory Panel (1998). This 
guidelinee was widely disseminated and implemented among Hungarian hospitals. The im-
portancee of the continuous education for all staff involved in PU prevention and treatment 
wass recognised as well. Training for 'Pressure Ulcer Nurses' was provided and a 350 mem-
berr large professional society on PU prevention and treatment was created (Hungarian 
Woundd Healing Society). 

Thiss study provided evidences that the structure and process quality were improved as a 
resultt of this project. International literature shows that there is a direct link between 
structuree and process quality and outcome in the field of PU prevention and treatment. 
Basedd on this conclusion from the literature and some indirect evidences from this study it 
seemss to be fair to conclude that the outcome of the PU prevention and treatment was also 
improved.. The project probably had a Hawthorn effect as well, where the quality of nurs-
ingg care was improved purely by the fact the study was being performed. 

8.7.18.7.1 General conclusions and recommendations 

Basedd upon the officially available data by the Centre for Healthcare Information Ministry 
off  Health in Hungary, on PU epidemiology in hospitals policy and decision makers might 
faill  to prioritise PU initiatives due to the apparently low prevalence of the condition. It 
wouldd appear that some form of quality assurance activity has to be in place in order to 
identifyy the extent of the burden of any particular problem area. Overall, this seven-phase 
studyy has demonstrated that effective quality assurance programmes can be established to 
tacklee PU prevention and treatment. PU quality assurance programmes along with prac-
ticee guidelines can be created through consensus of the relevant health care professions. 
Thee implementation of such programmes can improve the quality of nursing care even 
duringg a time of transition within the Hungarian health care system. (*) This quality 
assurancee programme conducted between 1992 and 1998 and presented in this chapter 
demonstrates:: a) the importance of international collaboration and the development of 
formall  structures to improve PU care; b) the need for reliable estimates of disease and their 
economicc burdens; and c) the sensitivity of various surveillance tools. 

a)) The importance of international collaboration 

(*)(*)  Jakab and Guldcsi, 1993a; Guldcsi, Jakab and Szloboda 1993; Jakab and Guldcsi 1993b; Gulacsi 1993; 
SzlobodaSzloboda and Guldcsi 1995; Guldcsi, Szloboda and Horvdth 1995; Szloboda and Guldcsi 1996; Gulacsi and 
KovdcsKovdcs 1997; Gulécsi 1998a; Guldcsi 1998b 
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Thee two European Concerted Action programmes on Quality Assurance in Hospitals initi -
atedd the work upon the quality of PU prevention and treatment in Hungary. In time the 
twoo EU programmes acted as the catalysts for a Hungarian national PU programme. 

Initiall yy the various activities presented a confused impression of the extent of PU in 
Hungary.. The initial PU prevalence rate of 0.03% (COMAC/HSR programme) was followed 
byy a 0.18%-0.20% prevalence reported in detailed follow-up surveys. If these rates were 
thenn compared with apparent international norms of over 5% then the confusion was 
increased!!  Some participants left the programme at this stage believing that PU was an 
unimportantt problem in Hungary, while others wanted more information to resolve the 
apparentt discrepancy between Hungarian and international PU prevalence data. One con-
sequencee of this continued interest was the development of the Hungarian Society for 
Qualityy Assurance in Health Care. This organisation held PU prevention and treatment to 
bee one its first three key areas of interest, and as the interest in PU continued to grow, the 
Hungariann Wound Healing Society was created. This new organisation provides assistance 
withh several aspects related to PU quality improvements (for example research training, 
education,, practice guidelines, periodical newsletters, journals and annual conferences). 

b)) The importance of obtaining a reliable estimate of the extent and costs of pressure ulcers 

AA key discrepancy affects Hungarian policy makers when considering pressure ulcers. The 
Ministryy of Health, along with the national financing agency (National Health Insurance 
Institution)) use PU data collected through the Centre for Healthcare Information, Ministry 
off  Health. Based upon this organisation, the national prevalence of PU in hospital during 
19988 was 0.21%. Given such a low prevalence, it is not surprising that littl e attention and 
fewerr resources have been directed towards PU care. However within the hospitals a differ-
entt picture emerges; where PU prevalence is at least 3.7-5-7%. For the hospitals the addi-
tionall  expenses incurred through the treatment of PU are effectively not reimbursed, with 
onlyy 1-2% of any additional expenses covered by DRG codings. While there may be strong 
financiall  incentives to improve the quality of PU prevention and treatment, the impetus for 
thiss wil l only develop (at a political level) when accurate information becomes available 
uponn the scale of the PU problem in Hungarian hospitals. However the development of a 
highh quality monitoring system wil l be patchy if undertaken locally, and so may need 
nationall  support to implement in an effective manner. This would appear to be a 'Catch 22' 
situation,, national support, and resources, may be required to implement a scheme to 
betterr inform national policy makers that they need to allocate more resources to PU pre-
ventionn and treatment! 

c)) The sensitivity of various PU surveillance tools 

Overr the lifetime of this study, several approaches were adopted to collect PU data. These 
tacticss ranged from examination of national or hospital level data, medical chart review 
andd prospective ward-level surveillance of the care allocated to PU patients. The impor-
tancee of data gathering in the current programme was highlighted by the observation that 
overr 90% of the time and resources allocated to this project were invested in developing 
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appropriatee methods of data capture. Finally, a scheme was adopted where data was col-
lectedd (prospectively) by a trained PU nurse. Although, the use of specialist nurses to col-
lectt PU data provides reliable data, this approach is costly, time consuming and may not be 
availablee in all care locations and settings. In the absence of specialist nurses, it is likely 
that,, for many care providers, the quality of the internal documentation of care wil l have 
too be markedly increased in order to provide useful data upon PU prevention and treat-
ment. . 

Basedd upon the current programme, the following recommendations can be made: 

Thiss study provided evidence that quality assurance programmes in PU prevention 
andd treatment can be effective within Hungarian county hospitals. In Hungary, there 
aree only 19 county hospitals plus 10 hospitals in Budapest of a similar size and 
function.. However, the county hospital network represents 50%-55% of the total 
nationall  hospital capacity (when presented in terms of the number of hospital beds). 
Givenn the success of the quality assurance schemes in the current project, such initia-
tivess should be promoted and broadly disseminated to all county hospitals. 
Smallerr hospitals (municipal hospitals) might also be able to participate in the quality 
improvementt of PU prevention and treatment. In order to assist this involvement, 
appropriatee quality assurance models should be developed and implemented. 
Scientificc evidence has to be translated into practice guidelines and the compliance 
withh existing guidelines should be improved. 
Thee knowledge about PU has to be increased on the part of GPs, district nurses and 
specialists. . 
Too both improve, and maintain, high quality PU prevention and treatment, continu-
ingg education is required for the medical and nursing staff. Special training for 'Pres-
suree Ulcer Nurses' have to be further provided, and at least one trained PU nurse 
shouldd be available in each hospital. 
Thee data quality on PU epidemiology in hospitals has to be improved in a great extent 
ass part of the overall hospital quality assurance activity. 
Clearr and direct economic incentives have to be created to the hospitals in order to 
keepp the level of PU prevalence as low as possible. 
Capitall  for pressure relieving aids has to be designated cost-effectiveness of equip-
mentt has to be evaluated, including ownership versus hire charges. 
Informationn from the daily hospital practices and from scientific research would be 
collectedd at national level, analysed and exchanged with colleagues in practice and 
training. . 
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