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From the time of diagnosis, patients with a chronic condition have to deal with many consequences 

of their illness; they have to adapt to a new lifestyle and to changes in their health-related quality 

of life (HRQoL). This is particularly difficult in patients for whom the most effective treatment is 

associated with significant side effects, such as immunosuppressive treatment in patients after 

kidney transplantation (KT), or for whom treatment is not always available, such as prophylactic 

treatment in patients with haemophilia. The main focus of this thesis is to explore the associations 

between HRQoL, medication-related factors and patient outcomes in these two chronic disease 

groups – patients after KT and patients with bleeding disorders. Additionally, we explore specific 

issues in each group: psychosocial factors determining HRQoL, adherence to immunosuppres-

sive treatment and social participation in patients after KT, and access to treatment and medical 

services in patients with haemophilia throughout Europe. 

This first chapter summarises the existing knowledge on both conditions and describes the 

specific medication-related issues that affect these patients and thereby their HRQoL and long-

term outcomes as well. At the end of the chapter the aims of this study, research questions and 

structure of this thesis are provided.

1 .1 KIdnEy TRAnSPlAnTATIon 

According to the European Renal Association – European Dialysis and Transplant Association (ERA-

EDTA), the overall incidence of Renal Replacement Therapies (RRT) in 2010 in Europe reached 

123 per million population (n=91,798).1 In Slovakia, approximately 800–900 patients are newly 

diagnosed with the last stage of end-stage renal disease each year.1 According to the ERA-EDTA 

registry, patients are diagnosed with a last stage of end-stage renal disease (kidney failure) in 

later life – the average age when diagnosed was 63.3 (±13.3) years and affected about men and 

women equally (54.6% vs 45.4%, respectively) in 2011.1 Out of these, the vast majority of patients 

are treated with dialysis, while less than 20% of patients undergo kidney transplantation. In Slo-

vakia in the year 2010, 156 KTs were performed; in 2011 this number decreased to 117, and in 

2012 it increased slightly to 128.2–4

KT is established as the treatment of choice among the RRT due to its proven superior effect 

on survival, morbidity and costs in comparison with other RRTs.5, 6 In addition, KT is proven to have 

a superior positive effect on HRQoL in comparison with other RRTs .5, 7–9 When compared with pa-

tients on dialysis, patients after KT also report greater independence, higher engagement in so-

cial and recreational activities and better ability to work.10 Transplantation restores independence 

when compared with the dependence on the elimination method necessary for dialysis; however, 

it requires a strict adherence to a lifelong medical regimen of immunosuppressive treatment in 

order to maintain a well-functioning graft.11, 12 
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1 .2 HAEMoPHIlIA

Haemophilia is a rare congenital bleeding disorder that is complex to diagnose and to manage. 

There are two types of haemophilia: haemophilia A, which is caused by a deficiency of coagula-

tion factor VIII (FVIII), and haemophilia B, caused by a deficiency of coagulation factor IX (FIX). 

Haemophilia A is more common than haemophilia B, representing 80–85% of the total haemo-

philia population. Both types affect predominantly males, and 40–60% of the population have 

the severe form of the disease.13 The incidence of haemophilia is estimated at 1 in 10,000 births, 

with a prevalence of 400,000 in the world; however, it has been shown that prevalence varies 

among countries from 12.8 ± 6.0 (per 100,000 males) in high income countries to 6.6 ± 4.8 (per 

100,000 males) for the rest of the world.14, 15 The primary aim of care is to prevent and treat bleed-

ing with the deficient clotting factor in order to prevent any further joint and muscle damage13, 

and therefore treatment should be started at 1–2 years of age and continue lifelong.16 Factor re-

placement can be either isolated from human blood serum, generated from recombinant origin, 

or a combination of the two; however, wherever they are available and affordable, recombinant 

concentrates are preferable to human plasma-derived products, because of their added margin 

of viral safety.16 Five to seven percent of patients treated with clotting factor concentrates devel-

op an immune response to treatment inhibitors.17 When compared with the general population, 

haemophilia patients perceived their physical health more negatively. Their mental health, on the 

other hand, was least influenced by disease severity and differed least between haemophilia and 

reference populations.18, 19 

In haemophilia patients, most research on social participation focuses predominantly on the 

ability to work20, 21 as well as on participation in physical activity and sports22, 23, with both indicating 

a significantly lower percentage of patients with haemophilia working than in the general population.

1 .3 HEAlTH-RElATEd quAlITy of lIfE 

In its constitution, the WHO has defined health as not only the absence of disease and infirmity, but 

also the presence of physical, mental and social well-being.24 Over the last decade, however, there 

has been a shift towards viewing health as a separate concept from well-being, although health 

is still instrumental for well-being. According to Chatterji et al. (2002) health comprises states or 

conditions of the human body and mind and is an attribute of an individual person, though ag-

gregate measures of health may be used to describe populations or aggregates of individuals.25 

A health state is thus a multidimensional attribute of an individual that reflects his or her levels 

regarding the various components or domains of health.25 Therefore, a health state differs from 

a pathology, risk factors or aetiology and from health service encounters or interventions. This 

was reflected through general acceptance of an approach to describing the HRQoL of individuals 

Introduct ion
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in terms of multiple domains and in developing self-report instruments that seek information on 

each of these domains.25 HRQoL is generally understood to be a part of the overall concept of 

quality of life related to a person’s health. It consists of the physical, psychological and social do-

mains of health and can be measured in objective dimensions (a patient’s degree of health) and 

subjective dimensions (perceptions and currently experienced quality of life).26 Therefore, in recent 

research, HRQoL has not only been considered as an indicator of treatment effectiveness, but also 

as a very important predictor of treatment outcomes, including survival, in patients with chronic 

diseases.27–30 For the purpose of exploring the factors associated with HRQoL and their impact on 

patient outcomes in this thesis, the revised Wilson and Cleary model was adapted (Figure 1.1).31

figure 1 .1  Factors associated with HRQoL and their impact on patient outcomes 
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1 .4 PERSonAl And SoCIAl fACToRS

Personal and social resources are very important when facing adversities, although they are very 

difficult to comprehensively address since they are represented by many different constructs in cur-

rent research. In this study we have considered the following personal factors: personality, distress 

and coping self-efficacy, and the following social factors: social support and social participation. 

The association between certain personality traits such as neuroticism or extroversion and HRQoL 

has been previously confirmed, especially when it comes to mental HRQoL in both the general 

population as well as in people affected by chronic conditions.32–35 It is, however, argued whether 

this association is direct or mediated by other factors, such as psychological distress 36 or self-

efficacy.35 

Psychological distress has been confirmed as one of the factors affiliated with poor HRQoL in 

both the general population and chronic disease patients.37, 38 Furthermore, higher psychological 

distress in chronic disease patients was found to be associated with the severity of the disease 

and its symptoms,39-41 with worse future health outcomes42, 43 and was also confirmed as an in-

dependent risk factor for disability.44 In order to deal with the challenges presented by a chronic 

disease and with its associated psychological distress, patients are required to implement cop-

ing – cognitive and behavioural efforts performed in order to manage stressful situations.45, 46 

The use of effective coping strategies in the face of these challenges has a positive effect on 

HRQoL47–50 and on psychological distress.51 The coping mechanisms seem to vary depending on 

the type of chronic disease.52 Some researchers view social support as a type of coping strategy 

or resource, or as a way of coping by the social system.53 Social support does indeed provide ben-

efits similar to effective coping through its positive influence on self-management adherence and 

thereby health outcomes in certain chronic disease groups.52, 54 Certain aspects of social support 

have, however, a negative effect – increased concerns from the social support network may lead 

to restrictions in social participation.54 Social participation has become, along with HRQoL, an 

indicator of treatment effectiveness.55 The ability to play important social, cultural and economic 

roles in the family and community has been confirmed to have a positive association with HRQoL 

and an inverse association with mortality.56

1 .5 TREATMEnT RElATEd fACToRS

For patients after KT and patients with haemophilia, medication poses a challenge. In patients af-

ter KT the side-effects of immunosuppressive treatment play an important role, and consequently 

strict adherence to the prescribed protocol is necessary to prevent graft rejection. In patients with 

haemophilia being able to avail themselves of prophylactic treatment and appropriate haemophilia 

care is important in order to prevent bleeds and long-term joint damage. 

Introduct ion
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1.5.1 ImmunosuppressIve treatment In Kt patIents: adherence and sIde-effects

Lifelong immunosuppression is an inevitable part of life after kidney transplantation, as it plays an 

essential role in the process of preventing graft rejection and improving long-term survival. Its side-

effects, however, can compromise the HRQoL of KT recipients.5, 57–61 Some of the most common 

side-effects include gastrointestinal problems, post-transplant diabetes mellitus, hypercholester-

olemia, hypertension, hirsutism, gingivitis, gum hyperplasia and mood swings.57–60 Even though it 

has been previously argued for side-effects assessments to become an essential component in the 

evaluation of HRQoL, the systematic assessment of symptoms and of side-effects related to immu-

nosuppressive drugs is rarely integrated into HRQoL research.62, 63 Previous studies did, however, 

confirm an association between a higher perception of adverse effects and poor adherence.11, 64, 65

Adherence to the immunosuppressive regimen is essential in the prevention of rejection and 

loss of a transplanted graft, resulting in impairment of physical or mental functions, unnecessary 

pain or early death, a higher number of hospitalizations and consequently higher costs of treat-

ment.11, 12, 66–69 Yet, the rates of adherence range, depending on the assessment method, from 

50–90%, and poor adherence to immunosuppressive treatment is still the leading preventable 

cause of graft loss.11, 70 

1.5.2 access to treatment and patIents servIces In patIents wIth haemophIlIa

In haemophilia, prophylaxis for children with severe FVIII and FIX deficiencies is recognized as 

the optimum standard of care.13, 16, 71–73 The World Federation of Haemophilia defines primary 

prophylaxis as regular continuous treatment initiated before the second clinically evident large 

joint bleed at the age of 3 years. A number of studies have been published demonstrating the 

benefits of prophylactic treatment in adults.13, 74–77 In spite of the clinical benefit of continuation 

of prophylactic therapy into adulthood, with a cost of up to €18,000 per month,78 the access to 

prophylaxis in a number of countries is restricted due to limited resources for health care. Where 

prophylaxis is not feasible or appropriate, so-called "on-demand" therapy – treatment given at 

the time of a clinically evident bleeding – should be given as early as possible upon the onset of 

a bleeding episode13, 16. This type of treatment, however, leads to impaired joint function, disabil-

ity and lower HRQoL.79, 80 In order to optimise access to prophylactic treatment and appropriate 

multi-disciplinary care, a document outlining the European principles of haemophilia care was 

published in 2008, subsequently endorsed by both the European Haemophilia Consortium (EHC) 

and the World Federation of Haemophilia (WFH), and was the subject of an official launch at the 

European Parliament in January 2009.81 The basic requirements involve the development of an 

organisation of medical services for patients with haemophilia, such as national patient registries, 

multidisciplinary comprehensive care centres and specialist services and emergency care, as well 
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as guidelines for optimum factor treatment, such as use of safe and effective concentrates, home 

treatment and delivery and the management of inhibitors. The extent to which these requirements 

are met in the EU countries, however, has not yet been determined.81

1 .6 AIMS And RESEARCH quESTIonS

The main focus of this thesis was to explore the HRQoL, medication-related factors and patient 

outcomes in patients after KT and patients with haemophilia. The second aim was to explore the 

psychosocial factors determining HRQoL and adherence to immunosuppressive treatment and 

social participation in patients after KT. Finally, we were aiming to assess the level of access to 

treatment and medical services in patients with bleeding disorders throughout Europe. A model 

of the relationships examined within this thesis is presented in Figure 1.2. Based on previous lit-

erature, several research questions have been formulated. 

figure 1 .2  Model of the relationships of the key constructs examined in this thesis
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Social support
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Rq1 – Are psychosocial factors, such as personality traits, psychological distress and coping ef-

ficacy, associated with HRQoL in patients after KT when controlled for relevant socioeconomic 

and medical factors? (Chapter 3, 4)

Rq2 – Is HRQoL at 3 months after KT a significant predictor of future patient and graft survival? 

(Chapter 4)

Rq3 – Which factors are associated with adherence in patients after KT in their first year after 

KT? Is the level of adherence in the first year after KT a significant predictor of future graft loss 

and patient mortality? (Chapter 5)

Rq4 – Is the level of social participation in patients after KT associated with their HRQoL as well 

as with socioeconomic and medical factors? Is social participation a significant predictor of future 

graft loss and patient mortality? (Chapter 6)

Rq5 – What is the level of access to patient care and services outlined in the European principles 

of haemophilia care in Europe? (Chapters 7, 8)

Rq6 – Do differences in medical outcomes and quality of life exist in adult haemophilia patients 

depending on their level of access to prophylactic treatment throughout childhood? (Chapters 9, 10)

1 .7 THE STRuCTuRE of THE THESIS

This thesis is divided into two parts and consists of 11 chapters: General introduction (Chapters 1 

and 2), Part I–Quality of life and patient outcomes in KT recipients (Chapters 3–6), Part II – Quality 

of life and access to treatment in patients with bleeding disorders (Chapters 7–10) and a Discus-

sion of the study findings (Chapter 11). 

Chapter 1 “Introduction” provides information about quality of life, factors associated with 

treatment and quality of life in patients after KT and in patients with a bleeding disorder. Further-

more, a model and 6 research questions regarding quality of life, treatment factors and patient 

outcomes are formulated. 

Chapter 2 “data sources” provides information about the samples, data sources, measures 

and statistical analyses used in chapters 3–10.

Chapter 3 “Impact of personality and psychological distress on health-related quality of life 

in kidney transplant recipients” focuses on the associations between personality traits, level of 

psychological distress and HRQoL in patients after KT.
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Chapter 4 “health-related quality of life 3 months after kidney transplantation as a predictor 

of survival over 10 years: a longitudinal study” explores the ability to predict long-term patient and 

graft survival based on their HRQoL early after KT. This chapter also explores how HRQoL at this 

time reflects the coping efficacy and side-effects of immunosuppressive treatment of the patients.

Chapter 5 “adherence in patients in the first year after kidney transplantation and its impact 

on graft loss and mortality: a cross-sectional and prospective study” explores whether the levels 

of adherence in the first year after KT predict future graft loss and mortality. The role of social 

support and side-effects of immunosuppressive treatment is also explored.

Chapter 6 “social participation after kidney transplantation as a predictor of graft loss and 

mortality over 11 years: a longitudinal study” explores whether social participation after KT has 

an impact on graft loss and mortality. The role of HRQoL and side-effects of immunosuppressive 

treatment is also considered.

Chapter 7 “haemophilia care in europe: a survey of 19 countries” comprises information about 

the organisation of haemophilia care and treatment available at a national level in 19 European 

countries, with a specific focus on consensus guidelines designed to standardise the care of hae-

mophilia throughout the continent of Europe.

Chapter 8 “haemophilia care in europe: a survey of 35 countries” comprises information about 

the organisation of haemophilia care and treatment available at a national level in 35 European 

countries, with a main objective of identifying the differences in the availability of treatment and care.

Chapter 9 “a survey of the outcome of prophylaxis, on-demand treatment or combined treat-

ment in 18–35 year old men with severe haemophilia in six countries” presents information about 

the organisation of haemophilia care and treatment available at a national level of six countries. 

The differences in quality of life, level of treatment and implications for the national health care 

are also explored. 

Chapter 10 “a survey of the outcome of prophylaxis, on-demand or combined treatment in 

20–35 year old men with severe haemophilia in four european countries” presents information 

about the organisation of haemophilia care and treatment available at a national level of four 

countries. The differences in quality of life and level of treatment are also explored. 

Chapter 11 “General discussion, implications and conclusions” presents the condensed out-

comes of this study, discusses them in the framework of the existing knowledge, argues their 

strengths and weakness, goes into their implications for practice and offers new possibilities for 

further research. 
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This chapter provides a general overview of the origin of the data (2.1), the study design, popula-

tion and data collection (2.2) as well as the measures (2.3) and statistical procedures (2.4) used.

2 .1 oRIGIn of THE dATA 

This study was carried out in a framework of cooperation between Safarik University; the Louis 

Pasteur University Hospital Kosice; Fresenius Medical Care – Dialysis services Slovakia in Slovakia; 

the Irish Haemophilia Society, Ireland; and the University Medical Centre Groningen, University of 

Groningen, the Netherlands, as a part of a larger Chronic Disease Research Programme within the 

Graduate School Kosice Institute for Society and Health (KISH). The aim of this programme is to 

explore factors that prevent the development or exacerbation of chronic diseases, such as coro-

nary heart disease, multiple sclerosis, Parkinson’s disease, end-stage renal disease or rheumatoid 

arthritis, as well as factors that help eliminate health disparities caused by chronic diseases and 

that promote health, well-being and quality of life.

Part I of this study is a continuation of an earlier research project performed by Rosenberger 

between 2001 and 2006, and later Majernikova (2007–2013), both of which were focused on 

perceived health status in patients with end-stage renal disease.1, 2 In line with their studies, the 

main aims of this current study included health-related quality of life, impact of treatment and 

patient outcomes in patients after kidney transplantation. 

During the course of this study an opportunity arose to extend the study also to patients af-

fected by haemophilia in cooperation with the Irish Haemophilia Society. This study therefore 

forms Part II of this thesis.

2 .2 STudy dESIGn, PoPulATIon And dATA CollECTIon

The design of the study was set as a combination of cross-sectional and longitudinal. For general 

information about the study design, study population and data collection, please refer to Figure 2.1.

2.2.1 KIdney transplant recIpIents

All kidney transplant (KT) patients were interviewed either at their hospital appointment at 3 months 

or on the anniversary of their successful transplantation and during follow-up up to 12 years later. 

Patients who underwent KT were all recruited through the Louis Pasteur University Hospital Trans-

plantation centre in Kosice, located in the eastern region of Slovakia. Between 2001 and 2009 

a total of 394 patients underwent KT in this transplantation center. At the time additional 139 

patients who were transplanted prior to this period were attending the Transplantation centre.

All consecutive patients who met the inclusion criteria were asked to participate. To be included 

in the study at baseline patients had to fulfil the following criteria: to be a minimum of 3 months 
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and a maximum of 7 years after KT; to be in a relatively stable condition, such as not being hos-

pitalised or treated for rejection at the time of interview; to have a functioning graft; and to have 

no psychiatric diseases, including severe dementia and mental retardation, listed in their medical 

records. If patients were hospitalised or unstable at the scheduled interview time, their assess-

ment was deferred by one month. If they were still unstable at this point, they were excluded from 

the study due to not meeting the inclusion criteria. Patients received their immunosuppressive 

medication independently from this study, based solely on the decision of their transplant neph-

rologists; in line with standard recommendations issued by the ‘Kidney Disease Improving Global 

Outcomes’ (KDIGO) Clinical Practice Guideline for the care of kidney transplant recipients.3 

The time of the baseline interview was scheduled for the 3rd month after KT, since the first 3 

months after transplantation are considered as the most problematic period connected to dra-

matic changes and increased morbidity and mortality.4 

Out of the total of 533 patients, 10 (1.9%) patients dropped out prior to reaching the 3rd month 

after KT: 3 (0.6%) died and 7 (1.3%) lost their transplanted kidney; an additional 82 (15.4%) under-

went their transplantation more than 7 years ago. A further 3 (0.6%) patients were excluded due to 

a history of stroke. Thus, the total number of patients who were considered for the study was 438 

(82.2%). The minimum follow-up duration was 3 year after successful KT; on the other hand, the 

maximum observed period was up to 12 years of follow-up. Patients who were excluded, declined 

to participate, provided incomplete data and/or were missed at the baseline and/or follow-up ex-

amination, are respectively displayed in the Methods section of Chapters 3 through 6. For more 

detailed information about the total number of the participants in the whole study, see Table 2.1. 

All KT participants were interviewed during regular outpatient clinical visits by trained personnel 

independent from the transplant team. Medical data were retrieved from medical records at the same 

time as sociodemographic data and the data on questionnaires. All participants were provided with 

information about the study and signed an informed consent statement prior to the study. Participa-

tion in the study was fully voluntary and anonymous, with no incentives provided for participation.

2.2.2 patIents wIth haemophIlIa

In order to obtain information on patients with haemophilia, the National Member Organisations 

(NMO) of the World Federation of Haemophilia (WFH) from a number of countries in the European 

and North American region played an important role. The NMOs completed surveys on access 

to treatment and patient services provided in their country as well as recruited all patients who 

participated in the study. The majority of the NMOs completed two surveys 3 years apart; how-

ever, since not all organisations provided information both times, the information was analysed 

as cross-sectional, with some longitudinal comparisons. 
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When recruiting individual haemophilia patients, the NMOs were asked to randomly select 20 young 

male adults with severe haemophilia, with FVIII/IX (levels <1 IU dL-1) and to ask them to complete 

a survey. The patients had to fulfil the following inclusion criteria: severe haemophilia, with FVIII/

IX, minimum age 18, maximum age 35, disclosed previous history of inhibitors. The minimum 

age was chosen because at the age of 18 patients usually choose to continue on prophylaxis or 

change their regimen. The maximum age of 35 years was defined by the time when the first coun-

try (Sweden) initiated prophylactic treatment. All patients with haemophilia invited to participate 

in the study completed a one-off survey. Patients and NMOs which were excluded, declined to 

participate and/or provided incomplete data, are respectively displayed in the Methods section of 

Chapters 7 through 10. For more detailed information about the total number of the participants 

in the whole study, see Table 2.2.

In haemophilia patients, the data collection was performed by e-mail or phone by the local 

NMO representative. All participants were provided with information about the study and signed 

an informed consent statement prior to the study. Participation in the study was fully voluntary 

and anonymous, with no incentives provided for participation. 

figure 2 .1  Flow-chart of the study design and data collection

 
Kidney transplantation sample Haemophilia sample 

Years 

2009 

2010 

2011

2012

Years 

 2013 

2001 
–

2009

Patients after successful KT 

Baseline 
examination 
(3 months 
after KT) 

Baseline 
examination 
(1–7 years 
after KT) 

Patients who 
died, lost their 
graft, did not 

meet the 
inclusion criteria

or declined to 
participate 

Follow-up on patient survival, graft loss and 
mortality 

NMOs* and males affected by haemophila 

Survey of NMOs NMOs which did not 
respond 

Examination of 20-35 
year old males affected 

by haemophilia 

NMOs and patients 
which did not respond 

Examination of 18-35 
year old males affected 

by haemophilia 

NMOs and patients 
which did not respond 

Survey of NMOs NMOs which did not 
respond 

*National Member Organisations
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Table 2 .1   Description of the samples used in this study:  

Patients after successful kidney transplantation

Chapter 3 4 5 6

Sample size 177 151 297 331

Design Cross-sectional Longitudinal
Cross-sectional 

Longitudinal
Cross-sectional 

Longitudinal

Time since 
successful 
transplantation 
at baseline

3 months 
– 7 years

3 months
3 months  
– 1 year

3 months  
– 6 years

Data collection Baseline Interview Interview Interview Interview

Follow-up –
Medical records 

/NCOT*
Medical records 

/NCOT*
Medical records 

/NCOT*

Time period Baseline 2001–2006 2003–2009 2002–2009 2002–2009

Follow-up – 2013 2013 2013

Response rate 78% 83% 91% 76%

Age Mean 48.4 47.1 48.1 49.6

SD 12.1 13.2 12.8 12

Sex Male 107 (60.5%) 85 (56.3%) 183 (61.6%) 187 (56.5%)

Female 70 (39.5%) 66 (42.7%) 114 (38.4%) 144 (43.5%)

* NCOT – National Center for Organ Transplantation, Slovak Republic 

Table 2 .2   Description of the samples used in this study:  

Haemophilia patients and National Member Organisations

Chapter 7 8 9 10

Sample type NMOs* NMOs* Patients Patients

Sample size 19 35 124 58

Design Survey Survey Cross-sectional Cross-sectional

Time period 2009 2012 2011 2010

Response rate 44.2% 81.4% 77.5% 72.5%

Age Mean – – 27.0 27.5

SD – – 4.6 4.7

*National Member Organisation
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2 .3 MEASuRES

2.3.1 socIodemoGraphIc data

In patients after Kt, sociodemographic data included age, sex, education, occupation, number 

of hours worked per week, average income and family status. Educational background was cat-

egorised into 3 groups: primary, secondary and university education, depending on the level 

of education completed. Average income was first evaluated by dividing the household budget 

by the number of persons in the household and then categorised based on the legal minimum 

wage in the Slovak Republic as follows: low (lower than 1.5 times the minimum wage); average 

(1.5 times to 2 times the minimum wage) and high (higher than 2 times the minimum wage). 

Minimum wage is an indicator of the financial situation that is adjusted for the income of all 

family members according to the Slovak Ministry of Social Affairs.5 Family status was repre-

sented by 2 options: living alone (single, divorced, widowed) and cohabitating (married/living 

in a cohabitating relationship). 

In patients with haemophilia, information on age, sex, occupation, and the number of hours 

worked per week were collected.

2.3.2 medIcal data

In patients after KT, information about kidney function, serum albumin, number of acute rejec-

tion episodes, number of comorbidities and adherence was taken from patient medical records 

or recorded during the interview. 

the estimated glomerular filtration rate (eGfr) to assess kidney function at baseline was cal-

culated using the Cockcroft-Gault equation6 and later the CKD-EPI formula (ml/min/1.73m2).7, 8 

comorbidity was assessed as a total sum of comorbid diseases (Chapter 3) and by the Charl-

son Comorbidity Index (CCI)9, which uses a simple weighted scoring system based on the presence 

or absence of 19 comorbid conditions (Chapter 6). Each comorbid condition is assigned a score 

ranging from 1 to 6 depending on the risk of dying associated with it. Scores are then summed to 

provide a total score. The CCI has been validated as a predictor of survival and health status in 

numerous patient groups, including the chronic kidney disease population.10 

perceived side-effects of immunosuppressive treatment were assessed by the End-Stage Renal 

Disease Symptom Checklist – Transplantation Module (ESRD SCL-TM).11 This questionnaire was de-

veloped to assess disease-specific distress and consists of 6 subscales: limited physical capacity, 

limited cognitive capacity, cardiac and renal dysfunction, side effects of corticosteroids, increased 

growth of gum and hair, and transplantation-associated psychological distress. The number of items 

for each subscale varied from 5 to 10, and for each item patients estimated the severity of the symp-
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tom on a scale from 0 (not at all) to 5 (extremely). Afterwards, a severity index for each symptom and 

the whole scale was computed by dividing the severity index score by the number of items in the 

subscales, where a higher index indicated a higher burden of perceived side-effects.11 

adherence evaluation was based on collateral reports – a combination of the self-evaluation 

of adherence by the patient and an estimate of the patient’s adherence by his/her nephrologist 

based on regular check-ups and clinical results.12–15 In a confidential interview patients were 

asked: “Over the last month, how often did you skip a dose, delay taking a dose by more than 

2 hours or change the timing of a dose?” They were instructed to rate their adherence on a scale 

from 1 to 5, where excellent adherence was represented by 1 (the patient did not break the pre-

scribed regimen over the past month), 2 (once over the past month), 3 (2–3 times over the past 

month), 4 (once per week over the past month), and 5 represented very poor adherence (more 

than 2 times a week). Subsequently, the nephrologist was interviewed about each patient’s adher-

ence with the immunosuppression therapy using the same scale while taking into consideration 

his/her opinion on immunosuppressant level variations or knowledge about prescribed and used 

immunosuppressants. Patients were considered to be adherent only if they declared their adher-

ence by themselves as excellent, in agreement with their physician’s opinion.

Graft loss and mortality data was taken from medical records, cross-checking it with the trans-

plantation statistical report of the hospital. A patient’s status was categorised as either patient 

and graft survival, all-cause graft loss or all-cause mortality. No patients were re-transplanted 

during the follow-up period. 

medical data in patients with haemophilia included the type of haemophilia, severity, treat-

ment regime (prophylaxis vs. on-demand, length of time on each regimen, dose of each infusion 

and number of infusions per week), current regimen, history of inhibitors, bleeding episodes per 

year, target joints, serious bleeding episodes, mobility, recurring bleeding episodes, surgery, pain 

and use of pain medication, and days missed from work due to haemophilia as total number of 

days missed from work per year. Primary prophylaxis was defined as having a preventive aim 

with infusion regularly several times a week during the whole year to prevent bleeding episodes 

from occurring. The respondents were asked to report the number of times per week prophylactic 

treatment was administered. On-demand was defined as administering treatment when needed 

to treat a bleed. A target joint was defined as three or more bleeding episodes into the same joint 

in a consecutive 3-month period. Annual factor consumption was calculated on self-reported use.

access to medical services was assessed by a questionnaire developed on the document out-

lining the European principles of haemophilia care16 to examine the extent to which the European 

principles of care reflect the reality of haemophilia care in participating countries. The question-

naire comprised 31 questions covering aspects of the 10 basic requirements for haemophilia care.

Data sources 



32

2.3.3 psychosocIal factors 

In patients after KT, in order to further analyse personal and social factors associated with HRQoL 

and patient outcomes, additional questionnaires were added to the questionnaires used in base-

line assessment. Those especially include questionnaires on well-being, social support, coping 

efficacy and social participation. Brief information about the psychosocial measures and a short 

description used in this study are provided in Table 2.3. A detailed description of the measures is 

addressed in individual chapters of this thesis.

2.3.4 health-related qualIty of lIfe 

In Kt patients, health-related quality of life was evaluated using the Short Form Health Survey (SF-

36), which consists of 8 sub-scales: Physical functioning (PF), Role limitation attributable to physical 

problems (RP), Bodily pain (BP), Perception of general health (GH), Social functioning (SF), Vitality 

(VIT), Role limitation attributable to emotional problems (RE) and Mental health (MH). The first four 

subscales (PF, RP, BP, GH) comprise the Physical component summary (PCS), and the other four 

subscales (SF, VIT, RE, MH) comprise the Mental component summary (MCS).17 The component 

summary scores are normalized to a general population mean of 50 and a standard deviation of 

10, where higher scores indicate better health status.24 The validity and reliability of the SF-36 

have been confirmed in patients after KT.25, 26

In haemophilia patients, quality of life was assessed using the EQ-5D questionnaire, a generic 

health-related utility value measure which has been previously used in haemophilia patients.27 

It is used to determine a utility value based on five dimensions of quality of life: Mobility, Self-care, 

Usual activities, Pain/discomfort and Anxiety.18 The validity and reliability of the EQ-5D have been 

confirmed in patients with haemophilia.28
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Table 2 .3   Brief information about the psychosocial measures  

and a short description used in this study

Construct Measure Type of variables (Chapters) Short description

Health-related 
quality of life 

Short Form Health Survey  
(SF-36)17

Dependent (Chapter 3,4)
Independent (Chapter 3,4,6)

Generic measure of self-reported 
physical and mental HRQoL 
(PCS and MCS)

Health-related 
quality of life 

EuroQOL five dimensions 
questionnaire (EQ-5D)18 Dependent (Chapter 9,10)

Generic health-related utility value 
measure

Personality
Eysenck Personality 
Questionnaire Revised 
– Abbreviated (EPQR-A)19

Independent (Chapter 3)
Personality questionnaire comprising 
two factors: extroversion and 
neuroticism

Psychological 
distress

General Health 
Questionnaire-12  
(GHQ-12)20

Independent (Chapter 3)
Screening instrument used to detect 
psychological distress/strain

Side-effects of 
immunosuppressive 
treatment

End-Stage Renal Disease 
Symptom Checklist 
– Transplantation Module 
(ESRD-SCL-TM)11

Dependent (Chapter 4,5,6)

Questionnaire assessing disease-
specific distress, severity of 
perceived side-effects of the 
immunosuppressive treatment

Coping self-efficacy
Coping Self-Efficacy Scale 
(CSE)21

Dependent (Chapter 4)
Measure of self-efficacy when coping 
with a challenge or threat

Adherence Collateral reports14 Independent (Chapter 5)
Dependent (Chapter 5)

Combination of self-evaluation 
of adherence by the patient 
and an estimate of patient’s 
adherence by his/her nephrologist

Perceived social 
support

Multidimensional Scale of 
Perceived Social Support 
(MSPSS)22

Independent (Chapter 5)

Scale assessing perceived 
availability and satisfaction with 
support perceived from family, 
friends or “significant other”

Social Participation Participation Scale23 Independent (Chapter 6)
Dependent (Chapter 6)

Scale based on the International 
Classification of Functioning, 
Disability and Health assessing 
perceived restrictions in social 
participation

2 .4 STATISTICAl PRoCEduRES

Several statistical methods were used in this study to analyse data and all of them were 

performed using the statistical software package IBM SPSS for Windows, versions 16.0, 18.0 

and 20.0 (IBM company, Chicago, Illinois, USA). A detailed description of the statistical analyses 

used to explore the research questions are addressed in the individual chapters of this thesis.

Data sources 
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Several medical factors that have been previously linked with HRQoL have been explored in Part I 

of this thesis. We focused predominantly on the role of kidney function, comorbidity or perceived 

side-effects of immunosuppressive treatment; we explored their associations with HRQoL and 

long-term patient outcomes while controlling them for relevant sociodemographic and psycho-

social factors.
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AbSTRACT

BacKGround

Health-related quality of life (HRQoL) has become an important outcome in the evaluation of 

kidney transplantation (KT). Although the medical and sociodemographic predictors of HRQoL 

in patients after KT are well known, there is still a lack of knowledge about the psychological fac-

tors involved. This study focuses on the role of personality and actual psychological distress in 

predicting HRQoL after KT. 

methods

Sociodemographic (sex, age, education, average income), medical (glomerular filtration, serum 

albumin, number of co-morbid diseases) and psychological data (neuroticism, extroversion, psycho-

logical distress) were collected from 177 (60.5% male subjects; 48 ± 12.1 years) kidney transplant 

recipients and physical and mental HRQoL were measured using the SF-36. A univariate general 

linear model analysis was performed. 

results

Higher physical HRQoL was associated with younger age, higher education and income, a low 

number of co-morbid diseases, lower neuroticism and distress. Higher mental HRQoL was associ-

ated with higher education and income, longer time from KT, higher extroversion, lower neuroti-

cism and distress. 

conclusIons

In both physical and mental HRQoL, actual distress was the best predictor, even when controlled 

for neuroticism. These results confirm the importance of psychological distress in patients and 

its impact on their HRQoL after KT and can be applied in intervention programmes focused on 

increasing HRQoL.

Keywords

health-related quality of life, kidney transplantation, personality, psychological distress.
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InTRoduCTIon

Kidney transplantation (KT), because of its proven superior effect on survival, morbidity and costs 

in comparison with other renal replacement therapies1, 2 has become the most preferable renal 

replacement therapy for patients with end-stage renal disease. Recently, the effect of KT on health-

related quality of life (HRQoL) – that is, on a patient’s own evaluation of his or her quality of life 

related to general health after KT3–5 – has been the center of much attention. 

Health-related quality of life is generally understood to be a part of the overall concept of qual-

ity of life related to a person’s health. It consists of the physical, psychological and social domains 

of health and can be measured in objective dimensions (a patient’s degree of health) and sub-

jective dimensions (perceptions and currently experienced quality of life). Previous research has 

shown an improvement in HRQoL after KT, and this has been found to be better than in patients 

on dialysis though not as good as in the general population, although the extent of improvement 

varies.4, 6, 7 This variability can be explained particularly by the factors that affect HRQoL after KT, 

among which sociodemographic and medical variables are those most often investigated. Only 

a small number of studies have considered the role of psychosocial variables in this process. On 

the other hand, many studies have confirmed the importance of negative affect, personality traits 

and distress in symptom perception and HRQoL estimation in different disease groups.8–14 En-

lightening the role of these factors in the HRQoL of patients after KT could bring a deeper under-

standing to the interpretation of post-KT HRQoL data. Therefore, we focused our research on the 

role of both stable personality traits (neuroticism and extroversion) and the current psychological 

status of patients (psychosocial distress).

Neuroticism expresses a person’s reactivity and emotional stability, with high neuroticism mean-

ing high emotional instability and low neuroticism meaning more emotional stability.15 In the 

general population, neuroticism is a significant contributor to the number of symptoms typi-

cal for somatization, and this association is independent of distress or sex.13 Also, according 

to Bolger et al. (1995), high neuroticism is associated with greater exposure and reactivity to 

stressful events.16 Extroversion, on the other hand, expresses a person’s level of arousal and 

stimulation-seeking.15 In long-term research on the normal population, extroversion predisposed 

participants to experience objective life events more positively, in contrast to more negative ex-

periences with neuroticism.17 

Psychological distress describes the actual psychological status of a patient – the current pres-

ence of anxiety and depressive symptoms – and is generally associated with chronic illnesses. 

Psychological distress is associated with the severity of a disease and its social impact on func-

tional limitations rather than with a particular diagnosis.18, 19

Impact  of  personal i t y  and distress on health - re lated qual i t y  of  l i fe
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The aim of this study was to explore the impact of neuroticism, extroversion and psychological 

distress individually on a patient’s HRQoL when they are controlled mutually as well as for soci-

odemographic and medical variables.

METHodS

sample

Of the initial 226 patients transplanted in the Kosice Transplantation Centre, 10 were excluded for 

not meeting the inclusion criteria: graft loss – n=5 (2.2%); second KT – n=1 (0.4%); exitus – n=3 

(1.3%); severe mental retardation – n=1 (0.4%). From these remaining 216 patients fitting the in-

clusion criteria, 10 patients declined to participate in the study (4.4%), 25 patients did not return 

the questionnaires (11.1%) and four provided incomplete data (1.8%), resulting in a total of 177 

patients (78.4%). There were no significant differences between respondents and nonrespondents 

with regard to age or sex. The local Ethics Committee approved the study.

MEASuRES

socIodemoGraphIc data

The sociodemographic variables age, sex, education and average income were obtained in a struc-

tured interview. Educational background was categorized into four groups: elementary, apprentice-

ship (‘ref’), secondary and university education. Average income was first evaluated by dividing 

the household budget by the number of persons in the household and then categorized as fol-

lows: poor – lower than the minimum wage; bad – higher than the minimum wage but lower than 

1.5 times the minimum wage (‘ref’); average – from 1.5 times the minimum wage to two times 

the minimum wage; good – from 2 to 2.5 times the minimum wage; and very good – higher than 

2.5 times the minimum wage. For both education and average income, the largest groups – ap-

prenticeship education and bad average income – were used as references.

medIcal data

Information about medical variables was taken from patient medical records. The biochemical vari-

ables collected were glomerular filtration rate as measured by the Cockcroft-Gault equation 20 and 

serum albumin. Other medical variables included the time since transplantation (in months) and the 

presence of the following diseases: diabetes mellitus, blindness, amputation, osteoporosis, severe 

anaemia (less than 10 g/dl), coronary heart disease, stroke, active hepatitis B or C, gastric ulcer 

and other serious diseases. The sum of all co-morbid diseases was used for statistical analysis.
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health-related qualIty of lIfe

Health-related quality of life was evaluated using the Short Form Health Survey (SF-36), which con-

sists of eight sub-scales: physical functioning (PF), Role limitation attributable to physical problems 

(RP), Bodily pain (BP), Perception of general health (GH), Social functioning (SF), Vitality (VIT), Role 

limitation attributable to emotional problems (RE) and Mental health (MH). The first four subscales 

(PF, RP, BP, GH) are combined as the Physical summary component (PSC) and the other four sub-

scales (SF, VIT, RE, MH) comprise the Mental summary component (MSC). In this study, only the 

summary component scores were used. Both summary components are presented as scores be-

tween 0 and 100 where higher scores indicate better health status.21 The validity and reliability of 

SF-36 have been tested in patients after KT.5, 22 In the present sample, all subscales and summary 

components reached satisfactory levels of Cronbach’s α: PF–0.91, RP–0.84, BP–0.85, GH–0.8, 

SF–0.73, VIT–0.85, RE–0.85, MH–0.87, PSC–0.91 and MSC–0.73.

personalIty and psycholoGIcal well-BeInG

Patients completed two questionnaires: the Eysenck Personality Questionnaire Revised-Ab-

breviated (EPQR-A) 15 and the General Health Questionnaire-12 (GHQ-12).23 The EPQR-A is a 

24-item personality questionnaire consisting of four scales – Extroversion, Neuroticism, the 

Lie scale and Psychoticism. Each scale is represented by six questions with a dichotomous 

answer – yes or no – scored according to question by 0 or 1 point. The maximum score per 

scale is six, and a higher score indicates a higher presence of the particular personality trait. 

The score on the Extroversion subscale expresses the position of a person on a continuum 

from introversion to extroversion, by answering questions like: ‘Are you a talkative person?’ 

or ‘Do you tend to keep in the background at social occasions?’ The score on the Neuroticism 

subscale expresses the level of emotional instability by scoring positively on questions like: 

‘Does your mood often go up and down?’ or ‘Are you a worrier?’ The Lie scale and Psychoti-

cism subscales were excluded from the analysis because their reliability coefficients were not 

satisfactory.15 In our sample Cronbach’s α was 0.87 for the extraversion subscale and 0.78 

for the neuroticism subscale. 

The GHQ-12 questionnaire was developed as a screening instrument for detecting psychiat-

ric disorders but currently is used to detect psychological distress or strain.23, 24 In 12 items, the 

person evaluates the extent of the presence of various experiences like: ‘Facing up to problems’, 

‘Feeling unhappy’, ‘Enjoying activities’, ‘Feeling worthless’, etc. Responses range on a 4-point scale 

from 0 to 3 with the sum score ranging from 0 to 36. Higher scores indicate worse psychological 

well-being. In this analysis the total score was used. Cronbach’s α for the entire questionnaire was 

0.89 for our sample. 
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statIstIcal analysIs

The Mann–Whitney U-test and chi-squared test were used to examine the differences between 

respondents and nonrespondents. A univariate general linear model (GLM) was performed to find 

predictors of perceived health status. In the primary analysis, the physical and MSC scores from the 

SF-36 were entered as the dependent variables for the whole sample. Sex, education and income 

were entered as fixed factors, and the largest group was always used as the reference group. Age, 

time from transplantation, GF, serum albumin, the number of co-morbid diseases, extroversion, 

neuroticism, social dysfunction and anxiety and depression were set as covariates. A model with 

no interactions between the independent variables was set. As it has been previously reported 

that personality traits might differentially affect the HRQoL of age and sex groups, secondary 

analyses for three age groups (younger than 40 years, n=41; 40–55 years, n=84; older than 55 

years, n=52) and sex were performed. In the secondary analysis, GLM was also performed for each 

of the SF-36 subscales. SPSS 16 (SPSS Inc., Chicago, IL, USA) was used for statistical analyses.

RESulTS

The basic characteristics of the sample are presented in Table 3.1. There were no significant dif-

ferences between respondents and those patients who did not provide complete data.
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Table 3 .1  Characteristics of the sample

Sociodemographic variables N or range % or AM±SD

Sex

  Men/Women 107/70 60.5%/39.5%

Age 18–74 48.4±12.1

Education

   Elementary/Apprenticeship ('ref')/
Secondary/University 

36/81/50/10 20.3%/45.8%/28.2%/5.7%

Income

   Poor/Bad ('ref')/Average/Good/Very good 49/78/20/17/13
27.7%/44.1%/11.3% 

/9.6%/7.3%

Medical variables

Time from KT (months) 3–86 26.8±19.5

Number of co-morbid diseases   1–13 4.1±2.1

Current albumin 30.2–51.5 43.8±4

Glomerular filtration 0.2–1.8 1±0.3

Organ donor

Cadaveric/Living 172/5 97.2%/2.8%

Dialysis before KT

   Haemodialysis/Peritoneal dialysis/Both 130/30/17 73.5%/16.9%/9.6%

Primary kidney disease

   Glomerulonephritis/Tubointersticial 
nephritis/Polycystic kidneys/Diabetes 
mellitus/Other

78/60/13/10/16
44.1%/33.9%/7.3% 

/5.6%/9.1%

Current immunosuppressive protocol

   Pred+CsA+MMF4/Pred+MMF+Tac5 
/CsA+MMF/Other

87/19/19/52 49.1%/10.7%/10.7%/29.5%

Personality and psychological well-being and self-perceived health

Extroversion (EPQR-A)/Neuroticism (EPQR-A) 0–6/ 0–6 2.4±2.3/1.5±1.8

Psychological distress (GHQ-12) 0–36 11.7±7.2

Physical and Mental Health-related 
quality of life (SF-36) 

   Physical Component Summary (PCS) / 
Mental Component Summary (MCS)

1.9–91.5/1.8–98.2 53.9±18.5/61.1±16.9

Pred – prednisone; CsA – cyclosporine A; MMF – mycophenolate mofetil; Tac – tacrolimus; ESRD-SCL TM – End-
Stage Renal Disease Symptom Checklist – Transplantation Module; SF-36 – Short Form (36) Health Survey
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physIcal hrqol

The model consisting of sociodemographic, medical and psychological variables explained 52.9% 

of the total variance in perceived physical HRQoL. Young age (P ≤ 0.001), average income (P ≤ 

0.05), a low number of co-morbid diseases (P ≤ 0.05), low neuroticism (P ≤ 0.005) and low psycho-

logical distress (P ≤ 0.001) were found to be significantly associated with higher HRQoL. Patients 

with a good income perceived their physical status as significantly higher than patients with a bad 

income, and patients with a secondary education perceived their physical health as significantly 

higher than patients with an apprenticeship education (Table 3.2).

After splitting the sample into three groups, the results do slightly vary. The psychological 

variables are still significantly associated with the physical HRQoL, but in the youngest group 

only with neuroticism (B=3.87**, F=13.06**, R2=40.7%), in the group 40–55 years with neuroti-

cism (B=-3.61***, F=13.65**, R2=20.8%) and psychological distress (B=-1.02**, F=12.34**, 

R2=19.2%), and finally in the group over 55 years only with psychological distress (B=-1.02**, 

F=9.58**, R2=27.7%). 

When comparing the results of the analysis in a sample split according to sex, the results are 

more interesting. In females, both neuroticism (B=-3.78*, F=6.74*, R2=15.4%) and psychologi-

cal distress (B=-0.98**, F=10.21**, R2=21.6%) are significantly associated with physical HRQoL, 

while in males only psychological distress (B=-0.9**, F=8.49**, R2=10.3%) is associated. 

When analysing the SF-36 subscales, psychological distress was significantly negatively as-

sociated with all subscales comprising the PSC (PF: B=-0.74, F=7.33, R2=5.5%; Role limitation 

attributable to RP: B=-1.21, F=4.55, R2=3.5%; BP: B=-1.82, F=19.31, R2=13.3%; Perception of 

general health: B=-0.79, F =9.06, R2=6.7%). Neuroticism, on the other hand, was significantly 

negatively associated with PF (B=-2.42, F=5.81, R2=4.4%) and BP (B=-2.69, F=6.32, R2=4.8%), 

while no scale was significantly associated with extroversion.

To avoid underestimating the effect of neuroticism on HRQoL by adjusting neuroticism param-

eter estimates for GHQ-12 scores, we repeated the GLM for both summary scales without the 

GHQ-12 scores. In both physical and mental HRQoL the association estimates became slightly 

stronger; however the variance explained by the models as a whole decreases. 
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Table 3 .2  General linear model: Predictors of physical HRQoL

If GHQ 12 
removed

B F
% of 

explained 
variance

B F
% of 

explained 
variance

Sex1 -4.3 2.9 -4.38 2.67

Age -.5*** 18.5*** 10.3% -0.56*** 20.35*** 13.0%

Education2 3* 6.6% 2.89* 6.4%

  Elementary -2.4 -3.31

  Secondary 6.5* 6.39*

  University 7.2 7.23

Average income3 2.7* 8% 4.21** 11.7%

  Poor -5.3 -6.62*

  Average -1.1 -3.84

  Good 9.2* 12.12*

  Very good 2.8 -1.44

Time from transplantation 
months

.1 3 0.06 1.39

Number of co-morbid diseases   -2 5.4* 4.2% -1.39 2.46

Glomerular filtration .1 .0 0.92 0.05

Serum albumin .3 1.3 0.52 2.76

Extroversion EPQR-A .5 .9 0.82 2.02

Neuroticism EPQR-A -2** 6.9** 5.2% -3.44*** 23.24*** 15.5%

Psychological distress GHQ-12 -.9*** 19.2*** 13.2%

Total model adjusted R square 52.9% 46.1%

1reference category for sex – men; 2reference category for education – apprenticeship;  
3reference category for average income – poor; * p≤ 0.05, ** p≤ 0.005, *** p≤ 0.001

mental hrqol

The model consisting of sociodemographic, medical and psychological variables explained 67.2% 

of the total variance of mental HRQoL. Education (p≤0.01), socioeconomic status (p≤0.05), longer 

time from transplantation (p≤0.05), higher extroversion (p≤0.05), low neuroticism (p≤0.001) and 

low psychological distress (p≤0.001) were found to be significantly associated with higher HRQoL. 

Patients with an elementary education and a bad average income reported significantly lower 

mental HRQoL as compared with patients with an apprenticeship education and a good income, 

respectively (Table 3.3).
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When the analysis was performed for the mental HRQoL in the group below 40 years of age, none 

of the factors was associated. In both other groups, the results were similar – in the group from 

40–55 years neuroticism (B=-3.75***, F=22.75***, R2=30.4%) and psychological distress (B=-

1.24***, F=28.4***, R2=35.3%) were associated, and in the group over 55 only psychological 

distress (B=-1.33***, F=17.13***, R2=40.7%) was significantly associated with mental HRQoL. 

For female patients, only psychological distress (B=-1.25***, F=24.19***, R2=39.5%) was sig-

nificantly associated with mental HRQoL, while in male patients, both neuroticism (B=-3.04***, 

F=19.05***, R2=20.5%) and psychological distress (B=-1.34***, F=35.5***, R2=32.4%) were 

significantly connected with mental HRQoL. 

When analysing the SF-36 subscales, as with the subscales forming PSC, psychological distress 

was negatively associated with all SF-36 subscales making up the MSC (VIT: B=-1.2, F=38.51, 

R2=23.9%; SF: B=-1.41, F=22.81, R2=15.3%; Role limitation attributable to emotional problems: 

B=-1.42, F=6.18, R2=4.7%; MH: B=-1.26, F=51.76, R2=29.1%). Neuroticism was significantly 

negatively associated with Role limitation attributable to emotional problems (B = -6.33, F=9.19, 

R2=6.8), MH (B=-3.56, F=30.89, R2=19.7) and VT (B=-2.68, F=16.34, R2=10.4%), which was also 

found to have an inverse, positive association with extroversion (B=1.27, F=6.21, R2=4.7%). 

To avoid underestimating the effect of neuroticism on HRQoL by adjusting neuroticism param-

eter estimates for GHQ-12 scores, we repeated the GLM for both summary scales without the 

GHQ-12 scores. In both physical and mental HRQoL, the association estimates became slightly 

stronger; however, the variance explained by the whole models decreases.

Subsequently, we decided to test the GLM in population of patients with neuroticism scores higher 

than 4 (n=27), and similarly, we did not find any association between extroversion and the SF-36 

subscales or summary scores. However, we are aware of the limited generalization of this analysis 

resulting from the small size of the sample.

Similarly, we were interested in the associations of psychological distress to HRQoL in the high 

neuroticism group. In the population with a neuroticism score higher than 4, GHQ-12 was signifi-

cantly associated with QOL (B=1.78; F=0.00; p≤0.05).
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Table 3 .3  General linear model: Predictors of mental HRQOL

If GHQ 12 
removed

B F
% of 

explained 
variance

B F
% of 

explained 
variance

Sex1 1.9 1 1.72 0.54

Age -.1 2.6. -0.22* 4.28* 3.3%

Education2 4.7** 10.2% 4.02*

  Elementary -6.5* -7.791* 8.7%

  Secondary 3.5 3.32

  University -1.8 -1.11

Average income3 2.8* 8.2% 4.76**

  Poor -3.3 -5.16* 13%

  Average -.4 -4.22

  Good 8.1* 12.35**

  Very good -1.8 0.08

Time from transplantation 
months

.1 4.5* 3.4% 0.05 1.02

Number of co-morbid  
diseases   

-1.1 2.9 -0.27 0.12

Glomerular filtration 4.6 2.6 5.7 2.69

Serum albumin 0.2 .5 0.41 2.22

Extroversion EPQR-A 1* 5.8* 4.4% 1.45** 8.12** 6%

Neuroticism EPQR-A -3.2*** 30.8*** 19.6% -5.25*** 70.24*** 35.6%

Psychological distress  
GHQ-12

-1.3*** 66.7*** 34.6%

Total model adjusted R square 67.2% 50.2%

1reference category for sex – men; 2reference category for education – apprenticeship;  
3reference category for average income – poor; * p≤0.05, ** p≤0.005, *** p≤0.001

dISCuSSIon

The aim of this study was to explore psychological variables for predicting HRQoL in kidney trans-

plant recipients. Our results suggest that personality traits, especially neuroticism and psycho-

social distress, are significantly associated with HRQoL, even when the analysis is controlled for 

relevant sociodemographic and medical variables.
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socIodemoGraphIc varIaBles

Similar to the findings in previous studies, we found that younger patients perceive their physi-

cal health as better.5,18,25,26 No association between age and mental HRQoL was observed in our 

sample. In correspondence with previous findings, both physical and MH status are associated 

with background education and average income: the higher the education and the income, the 

better the evaluation of physical and MH.27, 28

medIcal varIaBles

In agreement with the literature5,7,29, we found that higher perceived physical HRQoL is associ-

ated with a low number of co-morbid diseases. On the other hand, higher mental HRQoL was as-

sociated only with longer time from transplantation. As we used a cross-sectional model in this 

study, it is not possible to sufficiently explain the role of time. We speculate that longer time after 

transplantation is connected with good functioning of the graft over time and with better adjust-

ment to a new lifestyle, and this could lead to improved MH. In spite of the stressed inevitability 

of studying the relation between nutrition, kidney function and HRQoL7, 30, 31, the level of albumin 

and the glomerular function were not significant predictors in any model.

psycholoGIcal varIaBles

In our sample both personality traits (neuroticism, extroversion) and psychological well-being 

were strongly associated with perceived health status. The relationship between negative affect 

and health or symptom reporting was described in various theories, like joint impact hypothesis, 

symptom perception hypothesis or disability hypothesis. The joint impact hypothesis and symp-

tom perception hypothesis suggest a necessary effect of self-focus in fostering the experience of 

somatic symptoms.10, 11 In our sample, introversion, which is to a certain extent associated with 

self-focus, was, together with higher distress, associated with lower mental HRQoL, but not with 

physical HRQoL. The disability hypothesis, on the other hand, proposes that physical illness and 

disability lead to an increase in both negative affect and physical symptom reporting, and thus 

sicker people experience more negative affect resulting from increasing disability and also report 

more physical symptoms because of the advanced disease state. Measured physical health objec-

tives in our sample were glomerular function, time from KT and the number of co-morbid diseases. 

Surprisingly, none of them was associated with physical or mental HRQoL. On the other hand, to 

test such a hypothesis a slightly different study design would be needed.

neurotIcIsm

According to our findings and to the findings of Brickman et al. (1998) that higher pretransplant 
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neuroticism predicts more post-transplant side-effects32, we could conclude that the inverse re-

lation between HRQoL and neuroticism in our population might be explained by the fact that 

patients with higher neuroticism complain more about health issues and therefore also report 

lower HRQoL. In a study by Goodwin et al. (2006), after adjusting for differences in demographic 

characteristics and co-morbid mental disorders, neuroticism was associated with increased odds 

for kidney disease in the population of adults in the community.33 On the other hand, studies by 

Christensen (2002) and Goodwin et al. (2006) hint at an alternative explanation. Christensen et 

al. (2002), in their 4-year prospective study into patients with chronic renal insufficiency, found 

that the estimated mortality rate in patients with relatively high neuroticism scores was 37.5% 

higher than the rate for patients with average scores.34 These findings suggest that the relation 

between neuroticism and HRQoL is probably more complicated. Even if it is assumed that person-

ality traits persist without big changes over time, it is possible that there is a bidirectional effect 

between neuroticism on the one hand and disease development on the other, symptom severity 

and perceived health on the other. One example of this effect is study of Iwuagwu (2006), who 

found significant increase in both emotional stability and extroversion in patients after bilateral 

breast reduction in comparison to both baseline values and a control group.35

eXtroversIon

Extroversion was in our sample significantly associated with HRQoL and with the subscale VT. 

In the current literature, there is a dearth of studies dealing with the relation between extrover-

sion and HRQoL in chronic disease in general. An exception is a study by Elmstahl (1996), who 

found that extrovert personality predicts greater improvement in activities for daily living and also 

functional outcome after stroke and was also correlated with active coping mechanisms.9 Our ex-

planation of the positive predictive effect of extroversion on perceived MH is based on a similar 

idea – extroversion is proven to be associated with an active coping mechanism. Unfortunately, 

in our study, we did not measure any coping mechanism, so we cannot confirm this hypothesis. 

Another explanation is offered by the previously mentioned joint impact hypothesis and symptom 

perception hypothesis. People with higher extroversion prefer more stimulation from outside and 

thus self-focus is necessary for both symptom-reporting and increased negative affect. 

psycholoGIcal dIstress

Psychological distress was found to be a strong predictor of both physical and mental HRQoL, even 

when controlled for sociodemographic, medical and relevant psychological variables. Patients 

who have anxious and depressive symptoms describe their quality of life as worse. This finding sup-

ports previous findings stressing the impact of depression and anxiety on HRQoL evaluation.25, 36  
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According to some authors, the levels of anxiety do not diminish after KT, because the anxiety 

generated by dialysis is replaced with graft loss anxiety, anxiety related to adjustment to life after 

KT and to treatment effects.37 However, changes in psychosocial distress in patients before and 

after KT are not as well documented as changes in HRQoL; its presence in patients after KT4 and 

its impact on their HRQoL is obvious. High psychological distress is a predictor of low long-term 

quality of life in transplant patients25 and significantly contributes to the total somatic symptom 

count.13 What remains unclear is whether more distressed patients report poorer HRQoL in general, 

or if more distressed patients are also more vulnerable, and which other variables interfere in this 

relation. For instance Christensen (2002) attributes changes in emotional well-being to a patient’s 

coping preferences.38 Similarly, as with neuroticism, this relations needs to be examined in detail 

in future research by, for example, designing a study to test one of the previously mentioned hy-

pothesis, like the joint impact hypothesis. 

strenGths and lImItatIons of the study

This study has some weaknesses, mostly attributable to the methods we used. First of all, the 

cross-sectional design did not allow us to obtain a deeper interpretation of the impact of psycho-

logical variables on HRQoL. Second, the data used in this study was collected from one center only, 

so generalization of the results has to be done carefully and with regard to the characteristics of 

our sample, although it did consist of all the patients from one-fifth of the country’s inhabitants. 

Finally, we used a simple count of co-morbid diseases instead of a standardized co-morbidity index 

in the final analysis. We used the Davies index 39 to assess co-morbidity first, but no differences 

between the low, middle and high co-morbidity groups were found. In our sample the Davies index 

appeared to be insufficiently sensitive. Therefore, we decided to repeat the analysis, and instead 

of the Davies index, we used the number of co-morbidity diseases, which was shown to be signifi-

cant predictor of physical HRQoL. On the other hand, the greatest benefit of this study is that it 

combines sociodemographic, medical and psychological variables into one analysis and thus deals 

with their potential confounding. Our results show the importance of often neglected psychologi-

cal variables in the process of evaluation and prediction of HRQoL in kidney transplant recipients.

practIce ImplIcatIons

The practical implications from our results could mainly be used in interpreting HRQoL after KT and 

in suggesting interventions focused on improving quality of life. It seems likely that along with medi-

cal interventions, psychotherapeutic intervention programmes focused on decreasing distress can 

lead to increased HRQoL in patients after KT, even in those with high neuroticism. Nevertheless, 

this needs to be verified in further research based on a longitudinal study with a control sample 

part I – CHAPTER  3



53

focused also on their association with compliance. Similarly, to reach a detailed view on the role 

of psychological variables, especially on their influence on HRQoL in kidney transplant recipients, 

further research should be longitudinal design and also should include other variables, e.g. func-

tional status and rejection episodes. 
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AbSTRACT 

aIm 

This study explores the association between kidney function, side-effects of immunosuppressive 

treatment and coping self-efficacy and physical and mental HRQoL at 3 months (baseline) after kid-

ney transplantation (KT) and their impact on patient and graft survival for up to 10 years (follow-up).

methods 

A group of 151 patients provided at baseline their socioeconomic and medical (CKD-EPI) data and 

completed the End-Stage Renal Disease Symptom Checklist (perceived side-effects), the Coping 

self-efficacy scale and the SF-36. At follow-up, patients’ health status was noted. Univariate GLM 

exploring the main effects of the independent variables on physical and mental HRQoL was per-

formed; furthermore, Cox regression analyses were performed to determine whether the early 

post-transplantation factors predicted patient and graft survival.

results 

Less severe side-effects of immunosuppressive treatment and higher efficacy in stopping unpleas-

ant emotions were associated with both higher physical and mental HRQoL at baseline. Younger 

age was associated with higher physical HRQoL and older age, and lower efficacy in getting sup-

port from family and friend were associated with higher mental HRQoL. Patients reporting higher 

physical and mental HRQoL at 3 months and with higher age and better kidney function had higher 

odds of surviving with a functioning graft.

conclusIon

Older age, higher kidney function and higher physical and mental HRQoL at baseline significantly 

improved the odds of graft and patient survival over 10 years. These results show the importance 

of close monitoring of early post-transplantation HRQoL along with kidney function and reported 

side-effects, due to their effect on long-term patient outcomes.

Keywords

coping, health-related quality of life, kidney, survival, side-effects, transplantation
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InTRoduCTIon

With the advances in kidney transplantation (KT) and immunosuppression, along with survival and 

clinical outcomes, health-related quality of life (HRQoL) is becoming an increasingly important indi-

cator of treatment effectiveness and outcomes.1–4 Yet, to our knowledge, thus far only a few studies 

of cross-sectional cohorts of KT recipients have examined HRQoL as a determinant of long-term 

clinical outcomes5–8, all of them have linking lower physical HRQoL with mortality. A study explor-

ing the effects of early post-KT HRQoL and relevant factors on long-term outcome is still missing.

The first 3 months after transplantation are considered as the most problematic period, as they 

are connected to dramatic changes and with increased morbidity and mortality.4 In solid-organ 

transplant recipients, HRQoL improved most significantly over the first year after transplantation 

and remained relatively stable afterward.3, 9, 10

Immunosuppression plays an essential role in the process of preventing graft rejection and im-

proving long-term survival. Its side-effects, however, can compromise the HRQoL of KT recipients.3, 

11 Even though De Geest and Moons (2000) argued for side-effects assessments to become an 

essential component in the evaluation of HRQoL12, studies with a longitudinal design considering 

the impact of side-effects on HRQoL or graft/patient survival are still lacking. 

Kidney function is another vital indicator of the proficiency of KT and immunosuppressive treat-

ment. Loss of kidney function was found to be associated with deteriorated HRQoL and poorer 

allograft survival.13–15 

The post-KT period presents patients with new and ongoing challenges, such as a new medica-

tion regimen or side-effects.16 The use of effective coping strategies in the face of these challenges, 

has a positive effect on HRQoL17–19 and consequently on psychological distress.20

Although a number of studies have explored the determinants of HRQoL and their associations 

with long-term patient outcomes, to our knowledge no study has yet investigated the association 

of early post-transplantation clinical and psychosocial factors with HRQoL and long-term patient 

survival. The aim of this study was to explore the association between post-KT factors such as 

kidney function, side-effects of immunosuppressive treatment and coping self-efficacy at baseline 

and physical and mental HRQoL, also at baseline, 3 months after KT. Furthermore, we explored 

the impact of these factors and HRQoL at baseline on patient and graft survival for up to 10 years.

METHodS

sample

All consecutive patients from the Louis Pasteur University Hospital Transplantation centre in Kosice, 

Slovakia (catchment area: about 1.5 million inhabitants), who underwent a kidney transplant in 
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the years 2003–2009 and met the inclusion criteria were asked to participate. To be included in 

the study patients had to fulfil the following criteria: to be 3 months after KT, to be in a relatively 

stable condition, such as not being hospitalised or treated for rejection at the time of interview, 

to have a functioning graft and to have no psychiatric diseases, including severe dementia and 

mental retardation, listed in their medical records. If the patient was hospitalised or unstable at 

3 months post-KT, their assessment was deferred by 1 month. If they were still unstable at this 

point, they were excluded from the study, due to not meeting the inclusion criteria. Since currently 

there are no non-heart-beating donors in Slovakia, all patients who received a kidney graft from 

a deceased donor, received one from a brain-dead donor. At follow-up in 2013 data on patient 

status (patient and graft survival) was collected.

Out of the total number of patients visiting the transplantation centre in Kosice, 182 met the 

inclusion criteria and were asked to participate. Out of these, 18 patients declined to participate 

(9.9%) and an additional 13 returned incomplete data (7.1%) resulting in 151 patients (response 

rate 83%) who provided their data at baseline (Figure 4.1). The Mann-Whitney U-test and Chi-square 

analyses did not indicate any significant differences between respondents and non-respondents 

regarding age and sex. Each patient provided a signed informed consent form prior to the study. 

The local Ethics Committee approved the study.

figure 4 .1  Flow-chart diagram of the participants

eGFR – kidney function, ESRD-SCL TM - End-Stage Renal Disease Symptom Checklist – Transplantation Module; 

SF-36 - Short Form Health Survey

Patients declined to participate (n=18; 9.9%)   
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Transplanted patients meeting inclusion criteria (n=182) 

Patient and graft 
survival 

(n=118; 78.2%) 

Patients responding at baseline (n=151; RR=83%)

Patients returned incomplete data (n=13; 7.2%)   

Graft loss
(n=10; 6.6%) 

Patient mortality
(n=23; 15.2%) 

Data collected at baseline: 
Sociodemographic (age, sex, education and family status) 

Medical (eGFR, side effects (ESRD-SCL-TM)) 
Psychosocial (coping self-efficacy (Coping self-efficacy scale); physical and 

mental HRQoL (SF-36))  
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MEASuRES

socIodemoGraphIc data

The sociodemographic variables – age, sex, education, average income and marital status – were 

obtained in a structured interview conducted by a trained interviewer. Educational background was 

categorised into 3 groups: primary, secondary and university education, depending on the level of 

education completed. Average income was first evaluated by dividing the household budget by the 

number of persons in the household and then categorised based on the legal minimum wage in 

the Slovak Republic as follows: low (lower than 1.5 times the minimum wage); average (1.5 times 

to 2 times the minimum wage) and high (higher than 2 times the minimum wage). Family status 

was represented by 2 options: living alone (single, divorced, widowed) and cohabitating (married/

living in a cohabitating relationship). All of the sociodemographic variables were used for group 

comparison; however, only sex, education and marital status were used in the analysis. 

medIcal data

Information about kidney function was taken from the patients’ medical records. The estimated 

glomerular filtration rate (eGFR) to assess kidney function at baseline was calculated using the 

CKD-EPI formula (ml/min/1.73m2).21, 22

patIent and Graft survIval

At follow-up information about each patient’s status was taken from medical records and was 

cross-checked with the hospital’s transplantation statistical report. A patient’s status was catego-

rised as either “patient and graft survival” or “other” (all-cause graft loss or all-cause mortality). 

No patients were re-transplanted during the follow-up period. 

sIde-effects 

To assess the perceived side-effects of immunosuppressive treatment at baseline, patients com-

pleted the End-Stage Renal Disease Symptom Checklist – Transplantation Module (ESRD SCL-TM).23 

This questionnaire was developed to assess disease-specific distress and consists of 6 subscales: 

limited physical capacity, limited cognitive capacity, cardiac and renal dysfunction, side effects of 

corticosteroids, increased growth of gum and hair, and transplantation-associated psychological 

distress. The number of items for each subscale varied from 5 to 10, and for each item patients 

estimated the severity of the symptom on a scale from 0 (not at all) to 5 (extremely). Afterward, 

an index for each symptom or the whole scale was computed by dividing the severity index score 

by the number of items in the subscales.23 For the purpose of the analysis only the total score in-
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dicating overall severity and distress of perceived side-effects of immunosuppressive treatment 

was used. In our sample Cronbachs’ α for the total scale was 0.96. 

copInG self-effIcacy

Patients also completed the Coping self-efficacy scale (CSE), a measure of self-efficacy when cop-

ing with a challenge or a threat.24 The scale consists of 26 items and comprises three subscales: 

the use of problem-focused behaviour (12 items), the ability to stop unpleasant emotions (9 items) 

and the ability to get support from family and friends (5 items).24 For each item the patients were 

asked to express on an 11-point scale the extent to which they believe they could perform the de-

scribed coping behaviour, with a higher score indicating better coping self-efficacy. The total score 

for each subscale is then divided by the number of items. In our sample Cronbachs’ α ranged 

from 0.79–0.90.

health-related qualIty of lIfe

Short Form Health Survey (SF-36) was used to assess the physical and mental HRQoL and contains 

36 items on eight scales covering the physical and mental domains of HRQoL. The Physical com-

ponent summary (PCS) comprises 4 subscales: Physical functioning, Role limitation attributable 

to physical problems, Bodily pain, Perception of general health, and the Mental component sum-

mary (MCS) comprises remaining 4 subscales Social functioning, Vitality, Role limitation attribut-

able to emotional problems and Mental health.25 The component summary scores are normalised 

to a general population mean of 50 and a standard deviation of 10, where higher scores indicate 

better health status.26 The validity and reliability of the SF-36 have been confirmed in patients 

after KT.27, 28 Cronbach’s α for PCS and MCS was 0.90 and 0.91 respectively.

statIstIcal analysIs

Frequencies, means and standard deviations were calculated for the sample description. The 

Mann-Whitney U-test and Chi-square test were used to examine the differences between respond-

ents and non-respondents. Multicollinearity analysis of the independent variables was performed. 

Next, a univariate general linear model (GLM) exploring the main effects of the independent vari-

ables was performed to find their associations with physical and mental HRQoL. The PCS and MCS 

scores (SF-36) were entered as the dependent variables for the whole sample. Sex, education and 

family status were entered as fixed factors, with female sex, university education and cohabitating 

as the reference group. Age, eGFR, perceived side-effects of immunosuppressive treatment (ESRD-

SCL-TM) and the use of problem-focused behaviour (CES), the ability to stop unpleasant emotions 

(CES) and the ability to get support from family and friends (CES) were entered as covariants. 
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Finally, Cox regression analyses were performed to determine whether the post-transplantation 

factors at baseline – 3 months post-KT (age, sex, family status, education, eGFR, perceived side-

effects of immunosuppressive treatment (ESRD-SCL-TM) and all three types of coping efficacy (CES)) 

predicted patient and graft survival, censored for all-cause graft loss and mortality at follow-up 

when controlled for PCS and MCS at baseline. IBM SPSS 20 for Windows was used to analyse the 

data (IBM Company, Chicago, Illinois, USA).

RESulTS 

The basic characteristics of the sample are shown in Table 4.1.

Tests for multicollinearity indicated that a low level of multicollinearity was present among 

the independent factors. Accordingly, to the order in which the factors were entered during GLM 

analysis, age was entered first, and the remaining variables are listed in order (eGFR: VIF =1.12, 

perceived side-effects: VIF =1.18, problem focused coping (CSE): VIF=2.99, stop unpleasant emo-

tions (CSE): VIF=3.14, get support from family and friends (CSE): VIF=1.99). 

health-related qualIty of lIfe

Higher MCS at baseline was associated with older age, less severe side-effects of immunosuppres-

sive treatment and by higher efficacy in stopping unpleasant emotions and lower efficacy in getting 

support from family and friends. The model explained 49.2% of the variance of MCS (Table 4.2).

patIent and Graft survIval

Information on patient and graft survival was collected 4-10 years after the first data collection at 

3 months after transplantation, with an average follow-up period 7.1±2.2 years. 

The Cox regression χ2 for patient and graft survival was 23.44 (p≤0.05) with a model consisting 

of the following significant factors: age (HR 1.03, p≤0.01), kidney function (HR 1.02, p≤0.05), PCS 

(HR 1.04, p≤0.05) and MCS (HR 1.06, p≤0.001). The chances of survival increase by 3% for each 

year of age, by 2% per each increase in kidney function by 1 ml/min/1.73m2, by 4% for each point 

in the PCS (SF-36) and by 6% for each point in the MCS (SF-36) at 3 months after KT (Table 4.3). 
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Table 4 .1  Characteristics of the sample 

Sociodemographic variables (T1) N(%) or AM±SD

Sex 

  Men/Women 85 (56.3%)/66 (42.7%)

Age 47.09±13.2

Education

  Primary/Secondary/University 29 (19.2%)/68 (45%)/57 (35.8%)

  Income

  Low (≤1.5 x min. wage)/Average (1.5–2 x min. wage)/High (≥2 x min. wage) 85 (56.3%)/26 (17.2%)/40 (26.5%)

Family status

  Living alone/Cohabitating 47 (31.1%)/104 (68.9%)

Medical variables

Kidney function (Estimated Glomerular Filtration Rate (ml/min/1.73m2))   51.16±15.6

Number of acute rejection episodes 0.42±0.58

Deceased organ donor/Living organ donor 141 (93.4%)/10 (6.6%)

  Duration of dialysis (years) 3.6±2.96

  Primary kidney disease

  Glomerulonephritis/Tubointersticial nephritis/Polycystic kidneys 57 (37.8%)/28 (18.5%)/10 (6.6%)

  Diabetes mellitus/Other or unknown causes 16 (10.6%)/40 (26.5%)

  Current immunosuppressive protocol (T1)

  Pred + CsA + MMF4/Pred + MMF + Tac5/CsA + MMF/Other
102 (67.6%)/37 (24.5%)/5 (3.3%)  

/7 (4.6%)

Side-effects, Coping and Health-related quality of life 

Perceived side-effects of immunosuppressive treatment (ESRD-SCL TM) (T1) 1.02±0.58

Coping self-efficacy (CSE) (T1)

   Use problem-focused coping/ Stop unpleasant emotions  
/Get support from family and friends

6.44±1.65/6.69±1.75/6.88±1.79

Physical and Mental Health-Related Quality of Life (SF-36) (T2)

   Physical Component Summary (PCS)/Mental Component Summary (MCS) 40.02±7.93/48.77±8.99

Patient and graft survival

Average follow-up (years) 7.11±2.22

Patient and graft survival/Patient mortality/Graft loss 118 (78.2%)/23 (15.2%)/10 (6.6%)

Pred – prednisone; CsA – cyclosporine A; MMF – mycophenolate mofetil; Tac – tacrolimus;  
ESRD-SCL TM - End-Stage Renal Disease Symptom Checklist – Transplantation Module;  
CSE – Coping self-efficacy scale; SF-36 – Short Form (36) Health Survey; 
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Table 4 .2   Factors associated with higher Physical (PCS) and Mental (MCS)  

health-related quality of life 

PCS MCS

B F

% of 
explained 
variance 

– Partial H2

B F

% of 
explained 
variance 

– Partial H2

Age -0.22 19.48*** 14.2% 0.12 5.43* 4.4%

Sex -0.2 0.03 0% -1.07 0.65 0.5%

Family status -1.83 1.68 1.4% 0.11 0.01 0%

Education† 0.04 0.1% 1.51 2.5%

  Primary 0.4 -2.82

  Secondary 0.3 -0.03

Kidney function -0.07 3.2 2.6% 0.02 0.14 0.1%

Perceived side-effects 
of immunosuppressive treatment

-1.87 22*** 15.7% -4.77 20.07*** 14.5%

Coping self-efficacy (CSE)

  Problem-focused coping -0.31 0.1 0.1% 0.43 0.19 0.2%

  Stop unpleasant emotions 2.05 4.2* 3.4% 3.63 12.54*** 9.6%

   Get support from family 
and friends

-0.81 2.36 2% -1.53 7.95** 6.3%

R2/Adjusted R2 42.3/37.4% 53.2/49.2%

†Reference category: University education; * p≤0.05; ** p≤0.01; *** p≤0.001;  

R2: Total variance explained by the model.
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Table 4 .3  Cox regression models containing predictors of patient and graft survival 

                        Model for patient and graft survival (n=118)

Score

2Log Likelihood χ2

784.3 23.44*

Wald HR 95%CI for HR

Age 6.28** 1.03 1.01–1.05

Sex 1.05 0.78 0.49–1.25

Family status 0.63 1.24 0.73–2.1

Education† 1.18

  Primary 1.17 0.69 0.35–1.35

  Secondary 0.22 0.9 0.57–1.42

Kidney function 4.46* 1.02 1-1.03

Perceived side-effects 
of immunosuppressive treatment

0.39 1.17 0.72–1.88

Coping self-efficacy (CSE)

  Problem-focused coping 0.81 0.84 0.57–1.23

  Stop unpleasant emotions 0.26 0.89 0.58–1.38

   Get support from family and friends 1.07 1.11 0.91–1.37

Physical health-related quality of life 4.72* 1.04 1–1.07

Mental health-related quality of life 10.95*** 1.06 1.03–1.1

†Reference category: University education; * p≤0.05; ** p≤0.01; *** p≤0.001

dISCuSSIon

HRQoL is no longer considered only as an important outcome measure in post-transplantation 

patients, but also as an effective assessment of treatment effectiveness and a predictor of ad-

verse outcomes. Therefore, this study explored the association between early post-KT factors and 

physical and mental HRQoL (PCS and MCS resp.) at baseline, 3 months after KT. Higher PCS was 

associated with younger age, less severe perceived side-effects of immunosuppressive treatment 

and with higher efficacy in stopping unpleasant emotions. Higher MCS, on the other hand, was 

associated with older age, less severe perceived side-effects of immunosuppressive treatment 

and with higher efficacy in stopping unpleasant emotions and lower efficacy in getting support 

from family and friends. Furthermore, we explored the impact of these early factors and HRQoL at 

baseline on patient and graft survival for up to 10 years. We found that older age, higher kidney 

function and both higher PCS and MCS at baseline significantly improved the odds of graft and 

patient survival over a period of 10 years. 
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Age was found to be associated with both PCS and MCS and survival; its role varied, however. 

Younger patients reported higher PCS, whereas older patients reported higher MCS. Interestingly, 

older age increased the likelihood of survival with a functioning kidney. A previous study shows 

that higher age does not have an impact on 5-year graft survival7, and as Valderrabano (2001) 

suggests, it might be possible that the impact of end-stage renal disease on HRQoL, and thereby 

on mortality, is lower in elderly patients.1 

Surprisingly, kidney function at baseline was not significantly associated with either PCS or 

MCS at baseline. Previously, loss of renal function was found to be indirectly associated with de-

terioration of HRQoL13; however, it is not clear at what level this deterioration begins.1 Better kid-

ney function at baseline was, however, a significant predictor of long-term survival, in line with 

previous research.14 

Coping self-efficacy was another significant factor associated with higher HRQoL at baseline. 

Patients who were confident in their ability to stop unpleasant emotions reported a higher PCS and 

MCS. On the other hand, patients who scored higher on questions such as the “ability to make new 

friends” or the “ability to get emotional support from community organisations” reported lower MCS. 

White (2010) found in her sample of KT patients that a good overall quality of life was associated 

with the use of problem-solving coping strategies17, while Mikula et al. (2013) found that in cases of 

a chronic disease coping focused on stopping unpleasant emotions and thoughts explained most 

of the variance in mental HRQoL.29 It is possible that patients who rely more on their own resources 

rather than on those of their environment tend to also evaluate their HRQoL as higher. It is also pos-

sible that confidence in one’s ability to use a certain coping strategy does not necessarily imply its 

use or availing of this type of support.

MCS and PCS at baseline were significant predictors of long-term graft and patient survival. 

Previous studies have confirmed the association of a higher PCS with a decreased risk of mortality 

in both dialysis and post-transplantation patients.1, 8, 30 Although the levels of perceived side-effects 

of immunosuppressive treatment did not directly predict long-term survival, they did explain the 

most variance in both PCS and MCS, and it is possible that they thereby had an indirect effect 

on survival. Higher levels of perceived side-effects were previously linked with lower perceived 

HRQoL12 as well as with poor adherence, one of the most crucial factors in sustaining good out-

comes after KT.31, 32 It is important to note that regardless of the burden of immunosuppressive 

treatment, the best early post-transplantation indicators of long-term survival are higher age and 

better kidney function along with mental and physical HRQoL. This shows that the relationships 

between HRQoL, side-effects of immunosuppressive treatment, adherence and long-term outcome 

may be more intricate than expected and should be closely examined. It is possible that HRQoL 

can influence health behaviours and thereby also clinical results. Similarly, our results show the 
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importance of monitoring HRQoL as early as 3 months after KT due to its impact on future patient 

and graft outcome.

strenGths and lImItatIons of the study

The main strength of this study is the combination of sociodemographic, medical and psychoso-

cial variables in a prospective follow-up for an average of 7.11 years. All patients were assessed at 

a uniform post-transplantation time. The Louis Pasteur University Hospital Transplantation centre 

in Kosice, Slovakia, where during the observation period, the average number of patients under-

going kidney transplant was 31.4 per year – about one quarter or all kidney transplantations car-

ried out in Slovakia. Therefore, our cohort explained a relevant number of national transplanted 

recipients and for this study all consecutive patients fitting the inclusion criteria were asked to 

participate to prevent selection bias. However, this may also be considered as one of the limita-

tions of the study – all of our patients were enrolled from a single centre, and the sample consisted 

of rather younger and predominantly white Caucasian patients; therefore, our findings cannot be 

generalized without further consideration. Similarly, we have limited information on patients who 

dropped out prior to the start of this study due to graft loss or mortality. Finally, as this was an 

experimental observational study, causal associations between predictors and outcomes cannot 

be definitely confirmed.

ImplIcatIons

Patients reporting higher physical and mental HRQoL at 3 months and with better kidney func-

tion had higher odds of surviving with a functioning graft. These results show the importance of 

close monitoring of early post-transplantation HRQoL along with kidney function and reported 

side-effects, due to their effect on long-term patient outcomes.

Although some of these effects may not seem as severe, they can cause a high level of 

distress in the patient and lead to decreased HRQoL and to breaking the immunosuppressive 

regimen. However, in order to confirm this relationship, pathways between perceived side-

effects, HRQoL and adherence should be examined. Furthermore, the effect of improvement 

/deterioration of post-transplantation HRQoL on long-term patient outcomes should be ex-

plored. 

Aside from close monitoring of kidney function and side-effects of immunosuppressive treat-

ment, a multi-disciplinary team at a transplantation unit could assist their patients in improving 

their future HRQoL by providing intervention programmes focused on dealing with depression and 

anxiety by providing patients with alternative coping strategies and with peer support from other 

patients experiencing similar situation as they are. 
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conclusIons

We found that higher PCS at baseline was associated with younger age, less severe perceived 

side-effects of immunosuppressive treatment and by higher efficacy in stopping unpleasant emo-

tions. Higher MCS was associated with older age, less severe perceived side-effects of immuno-

suppressive treatment and by higher efficacy in stopping unpleasant emotions and lower efficacy 

in getting support from family and friends. Patients reporting higher PCS and MCS at 3 months 

and with better kidney function had higher odds of surviving with a functioning graft. Our findings 

show the importance of closely monitoring not only kidney function, but also of PCS and MCS at 

baseline. To further unravel these relationships pathways between perceived side-effects, HRQoL 

and adherence should be examined.
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AbSTRACT

aIms 

Poor adherence to their immunosuppressive medication in kidney transplant recipients remains 

the leading preventable cause of poor patient outcomes. To explore the predictive value of adher-

ence to their immunosuppressive medication in the first year after kidney transplantation as a 

determinant of graft loss and mortality up to 12 years (prospective analysis), and its association 

with sociodemographic and medical factors and social support (cross-sectional analysis).

methods

At baseline, 325 patients 3–12 months post-transplantation were invited to participate. Adher-

ence was assessed using collateral reports – a combination of patients’ self-evaluation and an 

estimate by their nephrologist. The patients provided sociodemographic and medical data and 

completed the End Stage Renal Disease Symptom Checklist and Multidimensional scale of per-

ceived social support. At follow-up (average 7.1 years) data on patients and graft survival were 

obtained. All data were collected from 2002 to 2013. Multinomial regression analysis and Cox 

regression were performed. 

results

297 patients (48.1 (12.8) years, 61.6% men) agreed to participate (response rate 91.4%). 67.4% 

were considered as fully adherent. Poor adherence was associated with higher risk of graft loss 

and mortality over 12 years. Female sex, higher education, higher perceived side-effects of corti-

costeroids, better perceived cardiac and renal function and higher perceived family social support 

in the first year post- transplantation were associated with full adherence to immunosuppressive 

treatment.

conclusIons

Poor adherence to the immunosuppressive medication in the first year after kidney transplantation 

increased the likelihood of graft loss and death over 12 years compared with the adherent patients. 

Keywords

adherence, graft loss, kidney transplantation, mortality, nurses/ nursing, side effects, social support
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InTRoduCTIon

Kidney transplantation (KT) is established as the best treatment modality for patients with end-

stage renal disease due to its superior effect on quality of life, mortality and cost in comparison 

with other renal replacement therapies.1, 2 However, KT requires strict adherence to a lifelong medi-

cal regimen of immunosuppressive treatment. To a great extent, adherence to such a regimen has 

been shown to prevent rejection and loss of a transplanted graft, consequent impairment of physi-

cal or mental functions, unnecessary pain or early death, a higher number of hospitalizations and 

consequently higher costs of treatment.3-7 Nevertheless, depending on the assessment method, 

rates of adherence vary from 50–90%, and poor adherence to immunosuppressive treatment is 

still the leading preventable cause of graft loss.8, 9 

Although subjective methods based on self-reporting are suspected of leading to under-report-

ing the levels of non-adherence when compared with other methods7, 10, Griva et al. found self-

reported levels of adherence to be higher than when estimated by immunosuppression serum 

concentrations.11 A combination of self-reporting with clinicians/pharmacist reports increases the 

sensitivity and specificity of this method.9, 12, 13 The long-term accuracy of this assessment, such 

as future graft loss or mortality, is very rarely studied, however, as most research focuses instead 

on its determinants. 

To date, the vast majority of studies exploring factors determining adherence have considered 

patients as either adherent or non-adherent. Recent studies, however, have stressed the conse-

quences of subclinical non-adherence and have indicated that even a minor deviation from the pre-

scribed medication is sufficient to lead to worse clinical outcomes.14-17 The World Health Organization 

(WHO) identified in 2003 five dimensions of adherence: social/economic, therapy related, health 

care system related, condition related and patient related.18 Among the latter, the most consistent 

determinants of nonadherence are younger age, living alone and poor social support.19, 20 Similarly, 

a higher perception of adverse effects has been consistently associated with poor adherence.20, 21 

According to Laupacis et al. patients at 3 months post-KT report new symptoms related to the side-

effects of immunosuppressive treatment1, such as easy bruising/slow wound healing, adverse ef-

fects related to mood, sexuality and to changes in physical appearance.15, 22, 23 Nonadherence was 

found to appear early after transplantation and increase in the first 2 years,24, 25 affecting up to half 

of all patients during the first 6 months after; it was also associated with increased acute rejection 

rates and eventual graft loss.26 In order to explore these factors we used the conceptual framework 

described by Murray, in which he combines environmental factors, patient characteristics and medi-

cation adherence as a process that ultimately affects patient outcomes.27

The aims of this study were to explore the predictive value of adherence to immunosuppres-

sive medication in the first year after kidney transplantation as a determinant of graft loss and 
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mortality up to 12 years (prospective analysis), and its association with socio-demographic and 

medical factors and social support (cross-sectional analysis). Furthermore, we focused on the as-

sociation of socio-demographic factors, medical factors (kidney function, side-effects) and social 

support with different levels of adherence, assessed by the method most accessible in the clinical 

environment: patient-rated and physician-rated adherence in the first year after KT.

METHodS

sample

All consecutive patients from the Louis Pasteur University Hospital Transplantation centre in Kosice, 

Slovakia, who met the inclusion criteria, were asked to participate. To be included in the study at 

baseline patients had to fulfil the following criteria: to be 3–12 months after KT; to be in a rela-

tively stable condition, such as not being hospitalised or treated for rejection at the time of inter-

view; to have a functioning graft; and to have no psychiatric diseases, including severe dementia 

and mental retardation, listed in their medical records. If patients were hospitalised or unstable 

at 3–12 months post-KT, their assessment was deferred by 1 month. If they were still unstable at 

this point, they were excluded from the study due to not meeting the inclusion criteria. Patients 

received their immunosuppressive medication independently from this study, based solely on the 

decision of their transplant nephrologists; in line with standard recommendations issued by the 

‘Kidney Disease Improving Global Outcomes’ (KDIGO) Clinical Practice Guideline for the care of kid-

ney transplant recipients.28 Out of the total number of patients visiting the transplantation centre 

in Kosice, 325 met the inclusion criteria and were asked to participate. Of these, 8% (26) declined 

to participate, and of the remaining 299 a further 0.6% (2) provided incomplete data; thus, the 

final number of participants was 297 (91.4%). The Mann-Whitney U-test and Chi-square analyses 

did not indicate significant differences between respondents and non-respondents regarding age 

and sex. At follow-up, patients had to be a minimum of 4 and a maximum of 12 years post-trans-

plantation. At T1, 3–12 months after transplantation, data collection of all socio-demographic, 

medical and psychosocial data was undertaken. T1 data collection was performed from the year 

2002 to the year 2009 (T1). At follow-up in 2013 data on patient status (graft loss and mortality) 

were collected (T2) (Figure 5.1). The local Ethics Committee approved the study. 
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figure 5 .1  Flow-chart diagram of the data collection

eGFR – kidney function; MSPSS - Multidimensional Scale of Perceived Social Support, ESRD-SCL TM - End-Stage 
Renal Disease Symptom Checklist – Transplantation Module

MEASuRES

socIodemoGraphIc data (t1)

The socio-demographic variables—age, sex, education, average income and marital status—were 

obtained in a structured interview by a trained interviewer. Educational background was catego-

rised into 3 groups: primary, secondary and university education. Average income was first evalu-

ated by dividing the household budget by the number of persons in the household and then cat-

egorised based on the minimum wage in Slovak Republic as follows: low (lower than 1.5 times the 

minimum wage); average (1.5 times to 2 times the minimum wage) and high (higher than 2 times 

the minimum wage). Marital status was represented by 2 options: living alone (single, divorced, 

widowed) and cohabitating (married/living in a cohabitating relationship). All of the sociodemo-

graphic variables were used for group comparison; however, only sex, education and marital sta-

tus were used in the analysis. Female sex, post-secondary education and cohabitating were used 

as reference categories. 

Patients declined to participate (n=26; 8%)   
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Transplanted patients meeting inclusion criteria (n=325) 

Patient and graft 
survival 

(n=242; 81.5%) 

Patients responding at baseline (n=297; RR=91.4%)

Patients returned incomplete data (n=2; 0.6%)   

Graft loss
(n=13; 4.4%) 

Patient mortality
(n=42; 14.4%) 

Data collected at baseline:  
Sociodemographic (age, sex, education and family status) 

Medical (number of acute rejection episodes, eGFR, ESRD-SCL-TM) 
Psychosocial (MSPSS subscales)  
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medIcal data (t1)

Information about medical variables was taken from patient medical records. The observed medi-

cal variables were kidney function, time since transplantation (in months) and number of acute 

rejection episodes. The estimated glomerular filtration rate (eGFR) was calculated using the CKD-

EPI formula (in millilitres per minutes).29, 30 

Graft loss and mortalIty (t2)

At follow-up 3-11years after the first data collection, information about each patient’s status was 

taken from medical records, cross-checking it with the transplantation statistical report of the hos-

pital. A patient’s status was categorised as either with functioning graft, graft loss or deceased. 

No patients were re-transplanted during the follow-up period. 

adherence (t1)

Evaluation of adherence was obtained in a confidential structured interview by a trained interviewer 

and was based on collateral reports – a combination of the self-evaluation of adherence by the 

patient and an estimate of the patient’s adherence by his/her nephrologist based on their regu-

lar check-ups and clinical results.4, 31–33 In a confidential interview patients were asked: “Over the 

last month, how often did you skip a dose, delay taking a dose by more than 2 hours or changed 

the timing of a dose?” They were instructed to rate their adherence on a scale from 1 to 5, where 

excellent adherence was represented by 1 (patient did not break the prescribed regimen over the 

past month), 2 (once over the past month), 3 (2–3 times over the past month), 4 (once per week 

over the past month) and 5 represented very poor adherence (more than 2 times a week). Subse-

quently, the nephrologist was interviewed about each patient’s adherence to the immunosuppres-

sion therapy using the same scale while taking into consideration his/her opinion on variations 

in immunosuppressant levels or knowledge about prescribed and used immunosuppressants. 

Patients were considered to be adherent only if they declared their adherence by themselves as 

excellent, in agreement with their physician’s opinion. Collateral reports as an assessment of 

adherence have been previously used in patients after kidney transplantation32 and found to be 

highly accurate when compared with electronic monitoring.9

sIde-effects of treatment (t1)

Side-effects of immunosuppressive treatment were assessed using the End-Stage Renal Disease 

Symptom Checklist – Transplantation Module (ESRD SCL-TM)34, which consists of 43 items mak-

ing up 6 subscales: limited physical capacity, limited cognitive capacity, cardiac and renal dys-

function, side effects of corticosteroids, increased growth of gums and hair, and transplantation-
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associated psychological distress. The number of the items for each subscale varies from 5 to 

10, and for each item patients estimate the severity of the symptom on a scale from 0 (not at all) 

to 5 (extremely). Afterwards an index for each symptom is computed by dividing the severity index 

score by the number of items in the subscales, with higher score indicating higher severity. The 

End-Stage Renal Disease Symptom Checklist – Transplantation Module (ESRD-SCL-TM) has been 

validated in the Slovak population.35 

The Cronbach’s α of the ESRD-SCL-TM subscales was previously reported between 0.76–0.85.34, 

36 In our sample Cronbach’s α varied from 0.83 (for increased growth of hair and gums) to 0.89 

(for limited physical activity).

perceIved socIal support (t1)

Patients also completed the Multidimensional Scale of Perceived Social Support (MSPSS),37 a 12-

item self-report scale that consists of 3 subscales, each assessing perceived availability and sat-

isfaction with support received from either family, friends or a “significant other.” Each item rep-

resents a statement, e.g. “There is a special person who is around when I am in need.” and the 

patient is asked to rate it on a 7-point scale, where 1 represents fully disagree and 7 fully agree. 

The totals for each subscale are added up, with a maximum 28 points per subscale; a higher score 

indicates more social support. The Multidimensional Scale of Perceived Social Support (MSPSS) 

has been validated in the Slovak population.35 

The MSPSS37 has been extensively used in end-stage renal disease patients,38–40 with a re-

ported Cronbach’s α ranging from 0.85–0.91.37 In our sample the Cronbach’s α for the subscale 

ranged between 0.90 and 0.93.

statIstIcal analysIs

Frequencies, means and standard deviations were calculated for the sample description. The Mann-

Whitney U-test, Kruskal-Wallis Test and Chi-square test were used to test the differences in age 

and sex between respondents and non-respondents as well as between the adherence groups in 

patients. Then, two two-step Cox regression analyses were performed to determine the association 

between adherence as an independent variable in the first year post-KT and graft loss and mortal-

ity at follow-up. In first step, sex, age and education were analysed; in the second step adherence 

was added to the analysis. To avoid any analysis of robustness issues, we included bootstrapping 

in the Cox regression analysis. The analysis used 2000 bootstrap resamples and a bias-corrected 

and accelerated 95% confidence interval (CI). Finally, multinomial logistical regression analysis 

was performed to identify the determinants of excellent and good adherence. Adherence was set 

as the dependent variable, with the poor adherence group set as a reference. Sex, education and 
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family status were set as factor variables, and age, number of acute rejection episodes, eGFR, 

ESRD-SCL-TM subscales and the MSPSS subscales were set as covariants in the main-effect model. 

IBM SPSS 20 for Windows was used to analyse the data (IBM Company, Chicago, Illinois, USA).

RESulTS

Both the patients’ reports of their own adherence and their physicians’ estimates were slightly 

skewed, as over 80% of patients and physicians scored 1 (no deviation from the prescribed regi-

men). In previous research using self-reports, the cut-off score for non-adherence varies as either 

skipping 1 or more doses a month32, 41, 42 or 2 or more doses a month.43, 44 Accordingly, our sample 

was split into 3 adherence groups: Group 1: “Excellent adherence” (67.4% of the sample) consisting 

of patients where both patients and nephrologists reported not missing any doses over the past 

month; Group 2: “Good adherence” (26.3% of the sample) one or both reported 2; and Group 3: 

“Poor adherence” (6.3% of the sample): one or both scored 3 or over. (Figure 5.2) 

When comparing the 3 adherence groups (Table 1), no significant differences were present 

regarding sociodemographic or medical factors. Significant differences were found when com-

paring the Excellent adherence and Good adherence groups in the self-reported adverse effects 

in three scales of ESRD-SCL-TM: Limited Cognitive capacity (p≤0.01), Increased Gum and Hair 

Growth (p≤0.01) and Transplantation related Psychological Distress (p≤0.05) and all subscales of 

Perceived Social Support Scales (p≤0.01) (Table 2). The basic characteristics of the sample are 

shown in Table 5.1 and Table 5.2.

figure 5 .2  Adherence groups according to patients’ own and a nephrologist’s evaluation

Patient’s evaluation†

1 2 3

nephrologist’s 
evaluation‡

1 200 (67.4%) 29 (9.8%) 4 (1.3%)

2 37 (12.5%) 12 (4%) 0

3 6 (2%) 9 (3%) 0

† Patient’s evaluation: Over the last month, how often did you skip a dose, change a dose or delay taking your 
medication by more than 2 hours? 1:  no deviation from prescribed regimen over the past month; 2: forgot or 
delayed one dose over the past month; 3: forgot or delayed 2 or more times over the past month; 

‡ Nephrologist’s evaluation: Taking into consideration immunosuppressant level variations of the patient, please 
rate their adherence to their immunosuppressive treatment over the last month 1: estimates patients did not 
deviate from prescribed regimen over the past month; 2: estimates patients forgot or delayed one dose over the 
past month; 3: estimates patients forgot or delayed; 2 or more doses over the past month
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Table 5 .1  Sociodemographic and medical characteristics of the sample 

Excellent adherence 
n=200 

N(%) or AM (SD)

Good adherence  
n=78

N(%) or AM (SD)

Poor adherence  
n=19

N(%) or AM (SD)

Whole Sample
n=297

N(%) or AM (SD)

Sociodemographic variables

Sex 

  Men/Women 113 (56.5)/87 (43.5) 55 (70.5)/23 (29.5) 15 (78.9)/4 (21.1)
183 (61.6) 
/114 (38.4)

Age 46.71 (12.81) 50.64 (11.97) 52.22 (14.36) 48.11 (12.8)

Education

  Primary/Secondary/Post-secondary
19 (9.5)/94 (47) 

/87 (43.5)
16 (20.5)/37 (47.4) 

/25 (32.1)
6 (31.6)/8 (42.1) 

/5 (26.3)
41 (13.81)/139 

(46.8)/117 (39.39)

Income1

  Low/Average/High
107 (53.5)/40 (20) 

/53 (26.5)
58 (74.4)/2 (2.6)/18 (23)

12 (63.2)/2 (10.5)/ 5 
(26.3)

177 (59.6)/44 
(14.8)/76 (25.6)

Family status2

  Living alone/Cohabitating 67 (33.5)/133 (66.5) 33 (42.3)/45 (57.7) 8 (42.1)/11 (57.9)
108 (36.4)/ 
189 (63.6)

Medical variables

Time from KT (months) 7.69 (3.49) 7.69 (3.39) 8.13 (4.35) 7.74 (4.21)

Kidney function (eGFR–Levey, ml/min) 55.7 (18.57) 56.86 (20.43) 49.23 (16.88) 54.73 (20.16)

Number of acute rejection episodes 0.44 (0.57) 0.67 (0.63) 0.33 (0.65) 0.49 (0.6)

Type of acute rejection episodes

   None/Cellular/Humoral/Combined 
/Biopsy not performed

131 (65.5) 
/17 (8.5)/7 (3.5) 
/4 (2)/41 (20.5)

35 (44.9)/9 (11.5)/12 
(15.4)/2 (2.6)/20 (25.6)

15 (79)/–/–/–/4 (21)
181 

(60.9)/26 (8.8)/19 
(6.4)/6 (2)/65 (21.9)

  Organ donor

  Deceased/Living 183 (91.5)/ 17 (8.5) 75 (96.2)/ 3 (3.8) 19 (100)/– 277 (93.3)/20 (6.7)

Dialysis before KT

   Haemodialysis/Peritoneal dialysis 
/Both

146 (73)/33 (16.5) 
/21 (10.5)

64 (82.1)/2 (2.6)/12 
(15.3)

17 (89.5)/2 (10.5)/–
227 (76.4)/37 

(12.5)/33 (11.1)

  Duration of dialysis (years) 3.34 (2.52) 3.5 (2.83) 3.12 (2.33) 3.37 (2.57)

  Primary kidney disease

   Glomerulonephritis/Tubointersticial 
nephritis/Polycystic kidneys/Diabetes 
mellitus/Other or unknown causes

80 (40)/35 (17.5) 
/13 (6.5)/14 (7) 

/58 (29)

30 (38.5)/20 (25.6)/3 
(3.8)/11 (14.1)/14 (17.9)

2 (10.5)/2 (10.5)/3 
(15.8)/4 (21.1)/8 (42.1)

112 (37.7)/57 
(19.2)/19 (6.4)/29 

(9.8)/80 (26.9)

  Current immunosuppressive protocol

   Pred3 + CsA4 + MMF5/Pred + MMF 
+ Tac6/CsA + MMF/Other

134 (67)/44 (22)/12 
(6)/10 (5)

45 (57.7)/23 (29.5)/6 
(7.7)/4 (5.2)

17 (89.5)/–/2 (10.5)/–
196 (66)/67 

(22.5)/20 (6.7)/14 
(5.8)

Mortality

Average follow-up (years) 7.59 (2.11) 8.5 (2.23) 7.69 (2.14) 7.82 (2.17)

Patient mortality/ Graft loss 23 (11.5)/9 (4.5) 12 (15.4)/2 (2.6) 7 (36.8)/2 (10.5) 42 (14.1)/13 (4.4)

1Low (≤1.5 times the min. wage), Average (1.5-2 times the min. wage), High (≥2 times the min. wage); 
2Cohabitating (Married/ In a cohabitating relationship), Living alone (Single/ Divorced/ Widowed);  
3Pred – prednisone; 4CsA – cyclosporine A; 5MMF – mycophenolate mofetil; 6Tac – tacrolimus;
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Table 5 .2   Characteristics of the sample: Side-effects of Immunosuppressive treatment 

and Social support

Excellent 
adherence 

n=200
N(%) or AM (SD)

Good 
adherence 

n=78
N(%) or AM (SD)

Poor 
adherence

n=19
N(%) or AM (SD)

Whole 
Sample 
n=297

N(%) or AM (SD)

Side-effects of Immunosuppressive treatment (ESRD-SCL TM)

  Limited physical capacity 1.36 (0.8) 1.57 (0.68) 1.58 (0.69) 1.43 (0.77)

  Limited cognitive capacity** 0.97 (0.71) 1.32 (0.64) 1.06 (0.74) 1.06 (0.71)

  Side effects of corticosteroids 1.03 (0.75) 1.15 (0.76) 0.86 (0.63) 1.05 (0.74)

  Cardiac and renal dysfunction 0.88 (0.75) 1.1 (0.64) 1.16 (0.82) 0.96 (0.73)

   Increased growth of gums 
and hair**

0.59 (0.59) 0.96 (0.92) 0.63 (0.78) 0.69 (0.72)

   KT-related psychological 
distress*

1.12 (0.71) 1.38 (0.72) 1.34 (0.62) 1.21 (0.72)

Social support (MSPSS)

Social Support – Family** 25.34 (2.66) 23.87 (3.96) 24.38 (2.27) 24.33 (3.73)

Social Support – Friend* 22.29 (3.45) 20.67 (3.87) 21.38 (2.79) 24.89 (3.09)

Social Support – Significant 
Other *

24.85 (3.66) 23.27 (3.56) 23.32 (4.18) 21.8 (3.58)

MSPSS - Multidimensional Scale of Perceived Social Support, ESRD-SCL TM - End-Stage Renal Disease Symptom 
Checklist – Transplantation Module, * p≤0.05, **p≤0.01

Graft loss and mortalIty

Information on graft loss and on patient mortality was collected 3-11 years after the first data col-

lection, with an average follow-up period of 7.1 (2.2) years.

The χ2 of the Cox regression model 1 for graft loss was 16.77. According to the bootstrap 

analysis, age (HR 0.9, p≤0.05), sex (HR 0.02, p≤0.001) and poor adherence (HR 6.03, p≤0.05) 

contributed significantly to this model. Younger age, male sex and poor adherence significantly 

increased the odds of future graft loss. 

The χ2 of the Cox regression model 1 for mortality was 12.1, with poor adherence as the single 

factor significantly contributing to this model (HR 3.07, p≤0.05) (Figure 5.3; Table 5.3).
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Table 5 .3  Final models of Cox regression containing predictors of graft loss and mortality 

Model for graft loss 
(n=13)

Score
2Log 

Likelihood
40.95

χ2

16.77**

B SE 95%CI Wald HR 95%CI for HR

Age -0.1* 0.05 (-0.18- -0.1) -4.34* 0.9 (0.82–0.99)

Sex  

   Female (reference)

  Male -3.76*** 5.18
(-20.35- 
-2.36)

5.07* 0.02 (0.001–6.2)

Excellent Adherence (reference)

Good Adherence ns

Poor Adherence 3.88 *** 4.62 (1.79–15.14) 3.09 6.03 (0.46–78.55)

Model for mortality  
(n=42)

Score
2Log 

Likelihood
197.47

χ2

12.1*

B SE 95%CI Wald HR 95%CI for HR

Age ns ns

Sex  

   Female (reference) ns ns

  Male ns ns

Excellent Adherence 
(reference)

ns ns

Good Adherence ns ns

Poor Adherence 1.28* 1.35 (1.02–3.03) 3.98* 3.07 (1.02–9.25)

Ns – not significant; * p≤0.05; ** p≤0.01;* ** p≤0.001
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figure 5 .3   Kaplan Meier Curve – Differences in patients’ mortality according to patients’ 

adherence groups

factors assocIated wIth eXcellent and Good adherence 

When analysing the factors associated with excellent and good adherence, the model produced 

by multinomial regression explained 42.7% of variance. Female patients with higher education, 

a higher number of perceived side-effects of corticosteroids (ESRD-SCL-TM), better perceived car-

diac and renal function (ESRD-SCL-TM) and higher perceived family social support in their first year 

post-KT were more likely to belong to the excellent adherence group than to the poor adherence 

group. Similarly, patients reporting a higher number of perceived side-effects of corticosteroids 

(ESRD-SCL-TM), better perceived cardiac and renal function (ESRD-SCL-TM) and higher perceived 

family social support in their first year post-KT were more likely to belong to the good adherence 

group than to the poor adherence group (Table 5.4).
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Table 5 .4   Multinomial regression analysis (main-effect model): factors associated with 

excellent and good adherence in the first year post-KT 

Factors associated with excellent 
adherence†

Factors associated with good 
adherence†

Wald Exp (B) 95%CI Wald Exp (B) 95%CI 

Intercept ns ns

Age ns ns

Sex1 4.37* 0.003 (0.00-0.7) ns

Family status ns ns

Education2 Primary 5.47* 0.007 (0.00-0.45) ns

Secondary ns ns

Kidney function (eGFR) ns ns

Number of acute rejection 
episodes

ns ns

Limited physical capacity ns ns

Limited cognitive capacity ns

Side effects of corticosteroids 
(ESRD-
SCL-TM)

8.04** 154.03
(4.73–

5013.73)
6.52** 89.87

(2.84–
2839.95)

Cardiac and renal dysfunction 
(ESRD-
SCL-TM)

5.11* 0.02 (0.00–0.58) 4.94* 0.16
(0.00–
0.62)

Increased gum and hair growth ns ns

KT-related psychological distress ns ns

Social support – Family (MSPSS) 7.56** 2.73 (1.33–5.59) 5.06* 2.3
(1.14–
4.76)

Social support – Friends (MSPSS) ns ns

Social support – Significant 
Other

(MSPSS) ns ns

Nagelkerke pseudo R2=42.7%

†Reference category: poor adherence group; 1Reference category: Female sex;  
2Reference category: University; *p≤0.05; **p≤0.01; ESRD-SCL-TM: End-Stage Renal Disease Symptom Checklist; 
MSPSS: Multidimensional Scale of Social Support

dISCuSSIon

This study explored the different levels of adherence as reported by patients and physicians in the 

first year after kidney transplantation and the long term clinical consequences of poor adherence 

in terms of graft loss and mortality and factors associated with adherence as well. We found that 

poor adherence predicted mortality, but not graft loss. Regarding factors associated with excellent 
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adherence, we found that female patients with higher education, a higher number of perceived 

side-effects of corticosteroids, better perceived cardiac and renal function and higher perceived 

family social support in their first year post-KT were more likely to belong to the excellent adher-

ence group than to the poor adherence group. The last three factors also made it more likely for 

patients to belong to the good adherence group than to the poor adherence group. 

In line with the literature, the vast majority of the patients (67.4%) rated themselves and were 

considered by their physicians as fully adherent to their prescribed immunosuppressive regimen, 

with only 26.3% admitting to skipping/or being suspected of skipping or changing one dose over 

the past month, and only 6.3% admitting/being suspected of skipping or changing more than 

2 doses over the past month.6, 7, 45 Clinical consequences such as graft loss have been confirmed 

as being linked to poor adherence8, 26, 46; this was also confirmed in our sample – patients who 

admitted or were considered as delaying, skipping or altering their medication twice a month in 

the first year after kidney transplantation were more likely to lose their graft or to die in the future. 

In this study we found no association between sub-clinical adherence (delaying, skipping or alter-

ing their medication once a month) and poor long-term patient outcomes. The ‘poor adherence’ 

group of patients did contain a higher percentage of patients with diabetes, polycystic kidneys or 

systemic diseases listed as their primary kidney disease, and although these differences were not 

significant, we cannot rule out that the burden of their primary disease could have affected their 

survival. It is also quite possible that patients who are not adhering to their immunosuppressive 

treatment have a tendency to skip their other medications, too, which in turn can increase their 

odds of dying. Unfortunately, in this study we only focused on the immunosuppressive treatment 

and were not able to verify this theory. 

Contrary to our results, some previous studies found age to be positively associated with ad-

herence, favouring the group of patients between their late forties and early sixties over patients 

in their twenties24, 47, 48, while others contradict these results.49 In spite of the slight differences 

between the groups regarding their adherence, the multinomial regression produced models with 

some differences between the excellent and good adherence group. The excellent adherence group 

consisted of significantly more females and patients with higher education. Both groups reported a 

higher number of perceived side-effects of corticosteroids (ESRD-SCL-TM), better perceived cardiac 

and renal function (ESRD-SCL-TM) along with higher perceived family social support in their first 

year post-KT in comparison with the poor adherence group. It appears that patients in their first 

year post-transplant are able to tolerate some negative side-effects of immunosuppressive treat-

ment and not deviate from the prescribed regimen more than once a month, as long as they are 

able to also perceive the positive impact it has on their overall health. On the other hand, patients 

not receiving sufficient social support from their family were more likely to behave less adherent. 
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It is possible, that family support provides additional benefits to maintaining adherence, ones that 

a “friend” or “significant other” may not be able to facilitate, whether it is instrumental support 

with immunosuppression – collecting medication from the pharmacy, daily reminders to take medi-

cation or being available when dealing with physical and psychological side-effects of treatment. 

In our sample, more than 90% of the patients were treated with a protocol containing a corticos-

teroid or prednisone, which are commonly associated with higher side-effects.50, 51 Surprisingly, 

patients reporting more corticosteroid-related side effects also tended to be more adherent. These 

patients, however, also perceived their cardiac and renal function as better, which could hypotheti-

cally mean that patients can endure side-effects without altering their adherence as long as they 

are convinced that the treatment is effective. Since the literature suggests increased rates of non-

adherence over time, it is possible that this effect eventually wears off.6, 7, 46 

In line with previous findings, family social support was found to be associated with bet-

ter adherence.19 Similarly, in our study the more support patients received from their fami-

lies, the more likely they were to fully adhere to their prescribed medication and vice versa 

– the less support from family patients perceived, the more likely they were to break their 

prescribed regimen. 

strenGths and lImItatIons of the study

The main strength of this study is the combination of sociodemographic, medical and psychoso-

cial variables in a prospective follow-up for a minimum of 3 and a maximum of 12 years. We used 

collateral reports to assess adherence, as the most cost-effective way of monitoring adherence 

in a clinical environment.9 Another strength of this study is the fact that the average number of 

patients undergoing kidney transplant at the Louis Pasteur University Hospital Transplantation 

centre in Kosice, Slovakia, during the observation period was 31.4 per year – representing about 

one quarter or all kidney transplantations carried out in Slovakia. Therefore, our cohort contained 

a substantial proportion of national transplant recipients, and for this study all consecutive patients 

fitting the inclusion criteria were asked to participate to prevent selection bias. However, this may 

also be considered as one of the limitations of the study – all of our patients were enrolled from 

a single centre, and the sample consisted of rather younger and predominantly white Caucasian 

patients, and the number of patients who lost their graft or died was quite small; therefore, our 

findings cannot be generalized without further consideration. Similarly, we have limited informa-

tion on patients who dropped out prior to the start of this study due to graft loss or mortality. Simi-

larly, it is difficult to determine the adherence rates in patients who did not agree to participate in 

the study. Finally, as this was an experimental observational study, causal associations between 

predictors and outcomes cannot be definitely confirmed.
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conclusIons

We found that older males with lower education, lower social support from family and worse per-

ceived kidney function were more likely to skip/alter 2 or more doses of their prescribed immu-

nosuppressive medication per month in their first year after successful kidney transplant. In our 

sample, subclinical non-adherence was not associated with worse patient outcomes. However, 

poor adherence in the first year post-transplantation was associated with increased risk of poor 

future graft and patient outcomes in the following 12 years. The results show that medical staff 

and intervention programmes need to target patients who admit to skipping/changing even as 

little as one dose every 2 weeks in their first year after transplantation due to the potential severe 

consequences. Special attention should be paid to the side-effects reported by patients and to 

their social support network, especially their family. Further research is needed to determine the 

pathways between adherence and future patient outcomes and other factors that come to play 

in this process, such as depression, functional status and overall health-related quality of life. 
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AbSTRACT 

aIm

This study explores the association between post-transplant factors (kidney function, side-effects 

of immunosuppressive treatment, comorbidity, physical and mental HRQoL) and social participa-

tion in patients 3 months – 6 years after kidney transplantation (baseline) and their impact on 

graft loss and mortality for up to 10 years (follow-up).

methods 

At baseline 331 patients provided their socioeconomic and medical (comorbidity, kidney function) 

data and completed the End-Stage Renal Disease Symptom Checklist (perceived side-effects), 

the SF-36 and the Participation Scale. At follow-up, patients’ health status was noted. Binary lo-

gistical regression exploring the main effects of the independent variables on social participation 

was performed; furthermore, Cox regression analysis was performed to determine whether social 

participation predicted graft loss and mortality.

results 

Restrictions in social participation were associated with living alone, poorer kidney func-

tion, lower levels of reported side-effects of corticosteroids (ESRD-SCL-TM), higher levels 

of reported cardiac and renal dysfunction (ESRD-SCL-TM), higher levels of transplantation 

related distress (ESRD-SCL-TM), lower physical HRQoL and lower number of hours of work. 

Patients reporting restrictions in social participation had 2.29 times higher risk of graft loss 

and 11.94 times higher risk of mortality than patients with no restrictions is social partici-

pation during follow-up. Education, kidney function and comorbidity also increased the risk 

for poor patient outcome. 

conclusIons

Kidney function, comorbidities and HRQoL effect social participation and long-term outcomes in 

patients after kidney transplantation. Special attention should be paid to the side-effects of im-

munosuppressive treatment due to their link with restrictions in social participation. 

Keywords

graft loss, health-related quality of life, kidney transplantation, mortality, side-effects, social par-

ticipation
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InTRoduCTIon 

Kidney transplantation (KT) is established as the best treatment modality for patients with end-

stage renal disease due to its superior effect on mortality, cost and quality of life in comparison 

with other renal replacement therapies.1, 2 When compared to patients on dialysis, patients after 

KT also report greater independence, engagement in social and recreational activities and better 

ability to work.3 In recent years, the level of social participation4 – the level of involvement in life 

situations such as self-care, learning and applying knowledge, domestic, community and social 

life5 – has become one of the goals and objective parameters for evaluating the success of trans-

plantation. Among solid organ recipients, KT recipients have the highest likelihood to return to 

work after transplantation4 and thereby contribute to society as well as further improve their own 

quality of life. Previous studies linked social participation with age and education6, clinical factors, 

such as comorbidity or time from KT7, 8 and previous level of social participation.4 

In the process of preventing graft rejection and improving long term survival immunosuppres-

sion plays an essential role. Its side-effects can however compromise the health-related quality 

of life (HRQoL) of KT recipients9 and potentially also their social participation.10 Kidney function is 

a vital indicator of the proficiency of the transplantation and immunosuppressive treatment. Loss 

of kidney function was found to be associated with deteriorated HRQoL and poorer allograft sur-

vival11–14, however its effect on social participation was not confirmed7 unlike comorbidity, which 

was found to negatively influence social participation.8 

Although there is a number of studies exploring the determinants of social participation in 

patients after KT, to our knowledge no study investigates the association of social participa-

tion and long-term patient outcomes, such as graft loss or mortality. The aim of this study was 

to explore the association between post-KT factors such as kidney function, side-effects of im-

munosuppressive treatment, comorbidity, physical and mental HRQoL and social participation 

at baseline. Furthermore we explored the impact of social participation when controlled for 

relevant sociodemographic and medical factors at baseline on future graft loss and mortality 

for up to 10 years.

METHodS

sample

All consecutive patients from the Louis Pasteur University Hospital Transplantation centre in Kosice, 

Slovakia (catchment area: about 1.5 million inhabitants), who underwent a kidney transplant in 

the years 2003–2009 and met the inclusion criteria, were asked to participate. To be included in 

the study, patients had to fulfil following criteria: to be minimum 3 months and maximum 6 years 
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after kidney transplantation, to have a functioning graft, and to have no psychiatric disease includ-

ing severe dementia and mental retardation listed in their medical records. At follow-up in the year 

2013 data on patient status (patient and graft survival) was collected.

Out of the total number of patients visiting the Transplantation Centre in Kosice, 438 met the 

inclusion criteria and were asked to participate. Out of these, 74 (16.9%) patients declined to par-

ticipate and additional 33 returned incomplete data (7.5%) resulting in 331 patients (response 

rate 75.6%) who provided their data at baseline (Figure 6.1). The local Ethics Committee approved 

the study. All participants were provided with information about the study and signed an informed 

consent statement prior to the study. Participation in the study was fully voluntary and anonymous, 

with no incentives provided for participation.

figure 6 .1  Flow-chart of the participants

eGFR – kidney function, ESRD-SCL TM - End-Stage Renal Disease Symptom Checklist – Transplantation Module; 

SF-36 - Short Form Health Survey

MEASuRES

socIodemoGraphIc data

The sociodemographic variables - age, sex, education, average income and marital status – were 

obtained in a structured interview by a trained interviewer. Educational background was catego-
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rized into 3 groups: primary, secondary and university education, depending on the level of edu-

cation completed. Average income was first evaluated by dividing the household budget by the 

number of persons in the household and then categorized based on the legal minimum wage in 

the Slovak Republic as follows: low (lower than 1.5 times the minimum wage); average (1.5 times 

to 2 times the minimum wage) and high (higher than 2 times the minimum wage). Family status 

was represented by 2 options: living alone (single, divorced, widowed) and cohabitating (married/

living in a cohabitating relationship). All of the sociodemographic variables were used for group 

comparison; however, only sex, education and marital status were used in the analysis. 

medIcal data

Information about kidney function was taken from patient medical records. The estimated glo-

merular filtration rate (eGFR) to asses kidney function at baseline was calculated using the CKD-

EPI formula (ml/min/1.73m2).15, 16

Comorbidity was assessed by the Charlson Comorbidity Index (CCI)17 which uses a simple 

weighted scoring system based on the presence or absence of 19 comorbid conditions. Each co-

morbid condition is assigned a score ranging from 1 to 6 depending on the risk of dying associated 

with each one. Scores are then summed to provide a total score. The CCI has been validated as 

a predictor of survival and health status in numerous patient groups, including the chronic kidney 

disease population.18

all-cause Graft loss and all-cause mortalIty

At follow-up in 2013 (4–10 years after the first data collection) information about all-cause mortal-

ity and all-cause graft loss was obtained from medical records. No patients were re-transplanted 

during the follow-up period.

sIde-effects 

To assess the perceived side-effects of immunosuppressive treatment at baseline patients com-

pleted the End-Stage Renal Disease Symptom Checklist – Transplantation Module (ESRD SCL-TM).19 

This questionnaire was developed to assess disease-specific distress and consists of 6 subscales: 

1. limited physical capacity, 2. limited cognitive capacity, 3. cardiac and renal dysfunction, 4. side 

effects of corticosteroids, 5. increased growth of gum and hair, and 6. transplantation-associated 

psychological distress. The number of items for each subscale varied from 5 to 10, and for each 

item patients estimated the severity of the symptom on a scale from 0 (not at all) to 5 (extremely). 

Afterwards, a severity index for each symptom and the whole scale was computed by dividing the 

severity index score by the number of items in the subscales.19 In our sample Cronbachs’ α for the 
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total scale was 0.96 and for the subscales ranged from 0.89 (limited physical capacity) to 0.81 

(side effects of corticosteroids).

health-related qualIty of lIfe 

Health-related quality of life was evaluated using the Short Form Health Survey (SF-36), which con-

sists of 8 sub-scales: Physical functioning (PF), Role limitation attributable to physical problems 

(RP), Bodily pain (BP), Perception of general health (GH), Social functioning (SF), Vitality (VIT), Role 

limitation attributable to emotional problems (RE) and Mental health (MH). The first four subscales 

(PF, RP, BP, GH) comprise the Physical Component Summary (PCS), and the other four subscales 

(SF, VIT, RE, MH) comprise the Mental Component Summary (MCS).20 The component summary 

scores are normalized to a general population mean of 50 and a standard deviation of 10, where 

higher scores indicate better health status.21 In this study the summary component scores were 

used. The validity and reliability of the SF-36 have been confirmed in patients after KT.22, 23 Cron-

bach’s α in our sample ranged from 0.83 (RP) to 0.90 (PF) for the subscales, and for PCS and MCS 

Cronbachs’ α was 0.90 and 0.91 respectively.

socIal partIcIpatIon

Social participation was assessed by the number of hours of work per week and by completing 

the Participation Scale.24 Information on the number of hours of work per week was obtained in 

a structured interview by a trained interviewer. Patients who were full-time/part-time students 

were considered as full-time/part-time working and for patients who were retired, the hours of 

housework were recorded instead.

The Participation Scale was developed according to the International Classification of Function-

ing, Disability and Health.5 This scale consists of 18 items in which the responders are asked to 

identify whether they perceive themselves to have the same opportunities as their healthy peers 

or not to take part in life situations related to mobility, self-care, domestic life, community life etc. 

Once the areas of perceived restrictions are identified, the extent to which they see each restric-

tion as a problem in their life is indicated on a scale from 1 (no problem) to 5 (large problem). De-

pending on the total score, patients were then split in 4 groups: SP1 ‘No restrictions’ (0–12), SP2 

‘mild restrictions’ (13–22), SP3 ‘moderate restrictions’ (23–32) and SP4 ‘high restrictions’ (over 

33).24 In this study, last three groups were combined due to the low number of patients in groups 

SP3 and SP4. The Cronbachs’ α in our sample was 0.93.

statIstIcal analysIs

Frequencies, means and standard deviations were calculated for the sample description. The Mann-

part I – CHAPTER  6



99

Whitney U-test and Chi-square test were used to examine the differences between respondents 

and non-respondents as well as between the SP groups. Then, binary logistical regression analysis 

was performed to identify the determinants of restrictions in social participation (SP2-4). ‘Restric-

tions in social participation’ was set as the dependent variable, with the ‘no restrictions’ group 

set as a reference. Following variables were entered in the analysis: socio-demographic variables 

(age, sex, family status, education), medical variables (eGFR, CCI, time since KT), side-effects of 

immunosuppressive treatment (ESRD-SCL-TM subscales), physical and mental HRQoL (PCS, MCS) 

and work hours per week. Finally, two Cox regression analyses were performed to determine the 

association between social participation and graft loss and mortality. Following variables were en-

tered in the analysis: socio-demographic variables were entered (age, sex, family status, education), 

medical variables (eGFR, CCI, time since KT), social participation and work hours were entered. 

IBM SPSS 20 for Windows was used to analyse the data (IBM company, Chicago, Illinois, USA).

RESulTS 

The basic characteristics of the sample are shown in Table 6.1. The analyses did not indicate any 

significant differences between respondents and non-respondents regarding age and sex. The 

significant differences between the SP groups are displayed in Table 6.2.
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Table 6 .1  Characteristics of the sample 

Sociodemographic variables (T1) N(%) or Mean (±SD)

Sex 

  Men/Women 187 (56.5%)/144 (43.5%)

Age 49.64 (±11.99)

Education

  Primary/ Secondary/ University 62 (18.7%)/152 (45.9%)/117 (35.3%)

  Income

  Low (≤1.5 x min. wage)/Average (1.5–2 x min. wage)/High (≥2 x min. wage) 190 (57.4%)/64 (19.3%)/77 (23.3%)

Family status

  Living alone/ Cohabitating 102 (30.8%)/229 (69.2%)

Medical variables

Kidney function (Estimated Glomerular Filtration Rate (ml/min/1.73m2) 54.74 (±19.29)

Time since transplantation at baseline (years) 1.63 (±1.43)

Charlson Comorbidity Index 2.76 (±1.16)

Organ donor

  Deceased/ Living 311 (94%)/20 (6%)

  Duration of dialysis (years) 3.63 (±3)

  Primary kidney disease

  Glomerulonephritis/Tubointersticial nephritis/Polycystic kidneys 134 (40.5%)/49 (14.8%)/24 (7.3%)

  Diabetes mellitus/Other or unknown causes 28 (8.5%)/96 (29%)

  Current immunosuppressive protocol (T1)

  Pred + CsA + MMF4/Pred + MMF + Tac5/CsA + MMF/Other 185 (55.9%)/79 (23.9%)/23 (7%)/ 44 (13.2%)

Side-effects, Coping and Health Related Quality of Life

Perceived side-effects of immunosuppressive treatment (ESRD-SCL TM) 1.14 (±0.76)

   Limited physical capacity/Limited cognitive capacity/Side effects 
of corticosteroids/Cardiac and renal dysfunction/Increased growth  
of gums and hair/KT-related psychological distress

1.52 (±0.89)/1.17 (±0.87)/1.05 (±0.8)/1.07 
(±0.83)/0.76 (±0.81)/1.27 (±0.76)

Physical and Mental Health-related quality of life (SF-36) 

  Physical Component Summary (PCS)/Mental Component Summary (MCS) 39.52 (±9.47)/47.58 (±9.67)

The Participation Scale

  No Restriction (SP1)/Restrictions (SP2-SP4) 49 (14.8%)/282 (85.2%)

Hours of work per week 6.88 (±10.37)

Patient and graft survival

Average follow-up (years) 7.09 (±2.3)

Patient and graft survival/Patient mortality/Graft loss 260 (78.5%)/ 21 (6.3%)/ 50 (15.1%)

Pred – prednisone; CsA – cyclosporine A; MMF – mycophenolate mofetil; Tac – tacrolimus; ESRD-SCL TM - End-Stage 
Renal Disease Symptom Checklist – Transplantation Module; SF-36 – Short Form (36) Health Survey
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Table 6 .2  Significant results of Mann-Whitney U-Test comparison of social participation groups

No restrictions in 
SP (SP1)

Some restrictions in 
SP (SP2-4)

Group 
comparison

Mean (±SD) Mean (±SD)

Age 46.45 (±12.49) 50.2 (±11.8) *

Kidney function (Estimated Glomerular Filtration Rate  
(ml/min/ 1.73m2))

64.44 (±16.73) 53.08 (±19.27) ***

Physical Component Summary (SF-36) 44.12 (±9.21) 38.72 (±9.31) ***

Limited cognitive capacity (ESRD-SCL-TM) 0.94 (±0.87) 1.13 (±0.86) *

Cardiac and renal dysfunction (ESRD-SCL-TM) 0.74 (±0.77) 1.13 (±0.82) ***

Increased growth of gums and hair (ESRD-SCL-TM) 0.57 (±0.74) 0.79 (±0.82) *

KT-related psychological distress (ESRD-SCL-TM) 0.96 (±0.66) 1.32 (±0.77) **

Hours of work per week 12.87 (±12.25) 5.86 (±9.67) ***

ESRD-SCL TM - End-Stage Renal Disease Symptom Checklist – Transplantation Module; SF-36 – Short Form (36) 
Health Survey; * p≤0.05; ** p≤0.01; *** p≤0.001;

socIal partIcIpatIon

When analysing the factors associated with restrictions in SP, the model produced by binary logisti-

cal regression explained 34.2% of variance. Patients with restrictions in SP had a higher chance of 

living alone, poorer kidney function, lower levels of reported side-effects of corticosteroids (ESRD-

SCL-TM), higher levels of reported cardiac and renal dysfunction (ESRD-SCL-TM), higher reported 

transplantation related distress (ESRD-SCL-TM), lower physical HRQoL and lower number of hours 

of work (Table 6.3).
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Table 6 .3  Factors associated with restrictions in social participation 

Factors associated with restrictions in social participation  
(SP2-SP4)†

Wald Exp (B) 95%CI

Age 0.3 0.99 0.95–1.03

Sex1 2.13 2 0.79–5.1

Family status2 7.12** 3.97 1.44–10.93

Education3 Primary 1.5 0.46 0.13–1.6

Secondary 0.05 1.1 0.46–2.64

Time since KT (years) 0.62 1.15 0.81–1.63

Kidney function (eGFR) 18.35*** 0.95 0.92–0.97

Charlson comorbidity index 0.33 0.89 0.–1.32

Limited physical capacity (ESRD-SCL-TM) 1.98 0.54 0.23–1.28

Limited cognitive capacity (ESRD-SCL-TM) 1.09 0.64 0.27–1.49

Side effects of corticosteroids (ESRD-SCL-TM) 5.46* 0.39 0.18–0.86

Cardiac and renal dysfunction (ESRD-SCL-TM) 4.88* 2.64 1.12–6.26

Increased gum and hair growth (ESRD-SCL-TM) 1.39 1.54 0.75–3.18

KT-related psychological distress (ESRD-SCL-TM) 5.92* 2.87 1.23–6.7

PCS 5.69* 0.93 0.89–0.99

MCS 0.33 1.02 0.96–1.07

Work hours per week 10.74*** 0.95 0.92–0.98

Nagelkerke R2 34.2%

†Reference category: No restrictions in social participation (SP1); 1Male sex; 2Married; 3University education;  
* p≤0.05; ** p≤0.01; *** p≤0.001; R2: Total variance explained by the model.

Graft loss and mortalIty

Information on patient and graft survival was collected 4–10 years after the first data collection, 

with an average follow-up period of 7.1 (±2.3) years.

The χ2 of the Cox regression model for all-cause graft loss was 71.07 (p≤0.001) and only two 

variables contributed significantly to the model: decreased kidney function (HR 0.97, p≤0.01) and 

restrictions in social participation – the risk of graft loss was significantly higher for patients per-

ceiving restrictions in their SP (HR 2.29, p≤0.01) (Table 6.4).

The χ2 of the Cox regression model for all-cause mortality was 50.3 (p≤0.001). The risk of dy-

ing during follow-up were increased for patients with primary (HR 3.48, p≤0.01) and secondary 

education (HR 2.32, p≤0.05) as opposed to university education, for patients with higher num-

ber of comorbidity (HR 1.28, p≤0.05) and for those perceiving restrictions in their SP (HR 11.94, 
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p≤0.001). The risk of dying during follow-up decreased for patients with better kidney function 

(HR 0.98, p≤0.05) (Table 6.4). 

Table 6 .4  Cox regression models containing predictors of graft loss and all-cause mortality

All-cause graft loss (21 events)
Score

All-cause mortality (50 events)
Score

2Log 
Likelihood

χ2 2Log 
Likelihood

χ2

142.23*** 71.07 419.4*** 50.26

Wald HR
95%CI for 

HR
Wald HR

95%CI for 
HR

Age 0.29 0.97 0.94–1.04 0.92 1.02 0.98–1.05

Sex1 0.68 0.64 0.22–1.87 0.02 0.96 0.48–1.9

Family status2 0.00 1 0.31–3.26 2.03 1.63 0.83–3.18

Education3 2.8 7.9*

  Primary 2.42 0.18 0.02–1.57 7.59** 3.48 1.43–8.43

  Secondary 0.83 0.62 0.22–1.73 4.12* 2.32 1.03–5.24

Time since KT (years) 0.00 1 0.69–1.45 3.1 0.84 0.69–1.02

Kidney function (eGFR) 4.99** 0.97 0.94–0.99 4.4* 0.98 0.96–0.99

Charlson comorbidity index (CCI) 2.41 0.43 0.15–1.25 5.7* 1.28 1.05–1.57

Work hours per week 0.04 1 0.97–1.04 0.5 0.98 0.94–1.03

Restrictions in SP (SP2-4)4 14.9** 2.29 1.51–3.5 11.55*** 11.94 2.86–49.92

Reference category: 1Male sex; 2Married; 3University education; 4No restrictions in SP (SP1); * p≤0.05; ** p≤0.01; 
*** p≤0.001

dISCuSSIon

With the improvements in survival and morbidity in KT, one of the goals and objective parameters 

to evaluate the success of transplantation became the level of return to an active lifestyle and 

contribution to a meaningful and productive life.4, 25, 26 Therefore this study explored the associa-

tion between relevant post-KT medical factors, physical and mental HRQoL and social participa-

tion in patients 3 months to 6 years post-KT as well as the impact of social participation on future 

graft loss and patient mortality for up to 10 years. When compared to patients who reported ‘no 

restrictions in SP’, patients with ‘restrictions in SP’ had poorer kidney function, lower levels of re-

ported side-effects of corticosteroids (ESRD-SCL-TM), higher levels of reported cardiac and renal 

dysfunction (ESRD-SCL-TM) and higher levels of transplantation related distress (ESRD-SCL-TM). Ad-

ditionally, patients with ‘restrictions’ had also higher chance of living alone, lower physical HRQoL 

and lower number of hours of work than patients with ‘no restrictions’. 
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Unlike the previous study of Van der Mei, who found no association between kidney function and 

social participation8, poor kidney function was identified as one of the most significant factors 

associated with restrictions in SP. Higher levels of perceived side-effects of immunosuppressive 

treatment were previously linked with lower perceived HRQoL27, 28, however study on their effect 

on social participation is still lacking.10 Our results indicate that not all perceived side-effects are 

negatively associated with restrictions in SP – patients who perceive their cardiac and renal func-

tion as worse and are reporting increased anxiety about uncertainty of how long the transplanted 

graft will function, are brooding about kidney donor, etc. also tend to report restrictions in SP. 

Patients with no restrictions in SP on the other hand were more likely to report more side-effects 

of corticosteroids. This could indicate that if the KT recipients perceive their immunosuppressive 

treatment as effective in maintaining good kidney function, the presence of side effects, such as 

changes to their appearance, do not deter them from being actively involved in their lives and 

community. It is also possible that other factors, such as age, sex or time from transplantation, 

have an underlying role in the way side effects determine HRQoL and SP. 

When it comes to SP and HRQoL, our results linking restrictions in social participation and 

lower physical HRQoL are similar to previous study conducted by Levasseur et al. (2004), who 

found a weak relationship between total scores of quality of life and social participation in a sam-

ple of older persons.29 Thraen-Borowski et al. (2013) on the other hand found that engaging in 

any social participation, vs. none, was associated with higher MCS but not PCS in older, long-term 

colorectal cancer survivors.30 In our sample, belonging to the group reporting ‘restrictions in SP’ 

was not only associated with significantly lower physical HRQoL, but also with a higher chance 

of living alone. When compared to ‘no restrictions’ group, this group was also significantly older 

and with a lower number of work hours, factors that might have been affecting their level of SP 

even before the transplantation. The ‘restrictions group’ also had higher presence of more severe, 

however possibly temporary factors such as side-effects and perhaps by managing these, the per-

ception of one’s restrictions would change as well. Unfortunately in this study we were not able 

to further explore this hypothesis.

When analysing the impact of social participation on future patient outcomes, we found that 

decreased kidney function and restrictions in SP increased the risk of future graft loss. In addi-

tion, lower education, worse kidney function, higher comorbidity and restrictions in SP increased 

the risk for mortality. Although to our knowledge to date no study explored SP as determinant of 

survival/ mortality, studies in the general population support these findings. Hsu (2007) found 

that having paid or unpaid work could lower future risk of mortality for the elderly in Taiwan, con-

cluding that activities that accompany economic security or spiritual well-being may be related to 

longevity.31 Similarly, Dalgard et al. (1998) in their study with 17 years long follow-up found that 
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social participation had a strong direct effect on mortality arguing that social participation is re-

lated to inner, psychological resources and life style and has a rather stable effect on the control 

over one’s own life, and thereby health.32 To certain extent, this may explain why number of hours 

spent at work/study/ housework was not associated with either graft loss or mortality. According 

to Van der Mei work status of patients after KT improved after the surgery, but it did not necessar-

ily lead to ‘normal’ work outcomes.10 The participation scale used in this study captures more than 

ability to work, as it includes the perceptions of equal opportunities in part-taking in life situations 

related to self-care, domestic life, community life24, all of which are associated to the control over 

one’s own life mentioned by Dalgard et al. 1998.32 

strenGths and lImItatIons

The main strength of this study is the combination of sociodemographic, medical and psychoso-

cial variables in a prospective follow-up for an average of 6.8 years. The Louis Pasteur University 

Hospital Transplantation centre in Kosice, Slovakia, where during the observation period, the av-

erage number of patients undergoing kidney transplant was 31.4 per year – about one quarter 

or all kidney transplantations carried out in Slovakia. Therefore, our cohort explained a relevant 

number of national transplanted recipients and for this study all consecutive patients fitting the 

inclusion criteria were asked to participate to prevent selection bias. However, this may also be 

considered as one of the limitations of the study – all of our patients were enrolled from a single 

centre. Since social participation was previously found to differ depending on culture and ethnic-

ity33 and our sample consisted of predominantly white Caucasian patients, our findings cannot be 

generalized without further consideration. We have limited information on patients who dropped 

out prior to the start of this study due to graft loss or mortality. Finally, causal associations be-

tween predictors and outcomes cannot be definitely confirmed.

It is also important to mention the potential limitations of the scales used in this study. The 

ESRD-SCL_TM scake was originally developed with a specific input from KT recipients in the era of 

predominantly prednisone and cyclosporine based immunosuppressive protocols, and therefore 

some of its items may not be relevant. We compared the results of ESRD-SCL-TM in our patients 

depending on their protocol, but no differences were found. The Participation Scale was previ-

ously used in a large number of chronic disease populations; however to our knowledge, this was 

the first study that uses it in KT recipients. Finally, causal associations between predictors and 

outcomes cannot be definitely confirmed.

ImplIcatIons

Patients reporting no restrictions in social participation, better kidney function, lower number of 
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comorbidities and higher education had higher odds of surviving with a functioning graft. These 

results show the importance of close monitoring of post-transplantation SP along with kidney func-

tion and comorbidities, due to their effect on long-term patient outcomes. Although time spent at 

work was associated with higher SP, it did not directly affect future outcomes and therefore moni-

toring SP should include all factors outlined by the ICF.

Special attention should be paid to the management of the side-effects of immunosuppressive 

treatment as poor management of anti-rejection medication seems to have a strong link to restric-

tions in SP. Although some of these effects may not seem as severe, they can cause a high level 

of distress in the patient and lead to decreased SP and possibly even to breaking the immuno-

suppressive regimen. However, in order to confirm this relationship, pathways between perceived 

side-effects, SP and adherence should be examined. The multi-disciplinary team at a transplan-

tation unit could assist their patients in improving their future social participation by providing 

information on opportunities to get involved in various interest groups to increase their skills and 

level of participation or in patient groups which could provide peer support from others experienc-

ing similar situation to their own. In other cohorts, interventions using problem-solving approach, 

delivering a combination of services and providing skills-training were previously used to increase 

social participation, with the strongest evidence supporting a problem-solving approach.34 Future 

research should also consider additional factors, such as phusical activity, adherence and depres-

sion, as well as the level of pretransplant SP. Furthermore, the effect of improvement/deterioration 

of post-transplantation SP on long-term patient outcomes should be explored. 

conclusIons

We found that restrictions in social participation were associated with living alone, worse kidney 

function, more severe side-effects of immunosuppressive treatment and lower PCS. No restrictions 

in SP at baseline was associated with decreased odds of graft loss or dying at follow-up, along with 

higher education, better kidney function and lower number of comorbidities. Our findings show 

the importance of closely monitoring not only kidney function, but also of SP. To further unravel 

these relationships pathways between perceived side-effects, SP and HRQoL should be examined.
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In Part II we explored differences regarding some aspects of the care for haemophilia across nine-

teen, thirty-five, six and four European countries. We found differences across all levels of care, 

from home treatment to access to specialist care, despite the recent promulgation of consensus 

guidelines designed to standardize the care for haemophilia throughout the European continent.
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AbSTRACT

In 2009, a questionnaire was circulated to 19 national haemophilia patient organisations in Eu-

rope affiliated to the European Haemophilia Consortium (EHC) and the World Federation of Hae-

mophilia (WFH) to seek information about the organisation of haemophilia care and treatment 

available at a national level. The responses received highlighted differences in the level of care 

despite the recent promulgation of consensus guidelines designed to standardize the care of hae-

mophilia throughout the continent of Europe. There was a wide range in factor VIII consumption 

with usage ranging from 0.38 IU per capita in Romania to 8.7 IU per capita in Sweden (median: 

3.6 IU per capita). Despite the specific inclusion of coagulation factor concentrate in the WHO list 

of essential medications, cryoprecipitate is still used in some eastern European countries. 

KEywoRdS: 

organisation, treatment, specialist care 
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InTRoduCTIon

A document outlining the European principles of haemophilia care, drafted by an inter-disciplinary 

group of haemophilia physicians with input from key patient opinion leaders and clinical nurse 

specialists, was published in 2008.1 This document was subsequently endorsed by both the Eu-

ropean Haemophilia Consortium (EHC) and the World Federation of Haemophilia (WFH) and was 

the subject of an official launch at the European Parliament in Brussels in January 2009. The 10 

basic requirements outlined in Colvin et al. (2008) are:

1.  Establishment of a central haemophilia organisation in each country with supporting local 

group.

2.  National Haemophilia patient registries.

3.  A network of multidisciplinary comprehensive care centres and complementary haemophilia 

treatment centres.

4.  Partnership of health care professionals and patients in the delivery of haemophilia 

care.

5.  Safe and effective concentrates at optimum treatment levels.

6.  Home treatment and delivery.

7.  Prophylaxis.

8.  Specialist services and emergency care.

9.  Management of inhibitors.

10.  Encouragement of education and research.1

A survey was planned to determine the extent to which these requirements of haemophilia care 

already applied in the various countries within Europe. The results could then serve as a baseline 

to monitor progress in subsequent years. The continent of Europe is a disparate one with a wide 

range of GDP2 and health systems in individual countries. There are currently 27 member states 

of the European Union (EU), which now include 10 countries of the former communist eastern bloc. 

The coming decades are likely to see further expansion of the EU to incorporate other countries 

such as Croatia, the Former Yugoslav Republic of Macedonia and Turkey. Several other countries 

in the region such as Switzerland, Norway and Iceland have no plans to join the EU but already 

have various trade and other bilateral agreements with the EU in place.

METHodS

Between February and August 2009, a questionnaire was developed and sent out to the 43 na-

tional haemophilia patient organisations affiliated to the EHC in all European countries. Responses 

were received from 19 countries. The national haemophilia organisations that responded were 
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not asked to specify the sources of their data but typically they would have consulted clinicians 

and the national registry, where one exists, in addition to their own records (Table 7.1). The ques-

tionnaire was based on examining the extent to which the European principles of care reflect the 

reality of haemophilia care in these countries. The questionnaire consisted of 31 questions cov-

ering aspects of the 10 basic requirements for haemophilia care. The countries that responded 

included 16 member states of the EU and three non-EU countries (Russia, Bosnia-Herzegovina 

and Switzerland). The 19 countries covered a total of 28 916 patients with haemophilia A, 5545 

patients with haemophilia B and 17 396 patients with von Willebrand disease.

Table 7 .1  Countries responding and not responding to the survey

Countries who Responded Countries who did not Respond

EU Non-EU EU Non-EU

Belgium Russia Austria Albania

Bulgaria Switzerland Cyprus Armenia

Czech Republic Bosnia-Herzegovina Denmark Azerbaijan

France Estonia Belarus

Germany Finland Croatia

Hungary Greece Georgia

Ireland Italy Iceland

Lithuania Luxembourg Israel

Latvia Spain Macedonia

Netherlands Slovenia Moldova

Poland Norway

Portugal Serbia

Romania Turkey

Slovak Republic Ukraine

Sweden

United Kingdom

RESulTS

orGanIsatIon of patIent care and natIonal patIent reGIstrIes

Thirteen of the 19 countries stated that they have a central organisation for haemophilia care while 

six do not (Table 7.2). A total of 15 countries have national patient registries and four countries do 

not have a registry. The countries that do not yet have a registry are Latvia, Poland, Sweden and 
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the Netherlands. In Sweden and Netherlands, each hospital maintains a separate registry but 

there is no national registry. In terms of management of the registry, in six countries the national 

organisation is involved, in three countries the government is involved, in six countries clinicians 

are involved and in seven countries the national haemophilia patient organisation is involved. Five 

countries have more than one organisation involved in the registry. These countries are Romania, 

Russia, Slovakia, Hungary and Germany.

Table 7 .2  List of Countries with a central organisation for haemophilia care

Has a central organisation for haemophilia care Does not have a central organisation for haemophilia care

Belgium Bosnia-Herzegovina

Czech Republic Bulgaria

Ireland Germany

France Portugal

Latvia Sweden

Hungary Switzerland

Lithuania

Netherlands

Poland

Romania

Russia

Slovakia

United Kingdom

Fifteen of the 19 countries reported that they have comprehensive care centres (CCC’s). Those 

countries that state that they do not have CCC’s are Bosnia-Herzegovina, Bulgaria, Portugal and 

Hungary. A total of 16 countries stated that they have haemophilia treatment centres (HTC’s). 

Those that state they do not have HTC’s are Bosnia-Herzegovina (where no centre is officially rec-

ognized yet by the government), Russia and Sweden (in both Russia and Sweden all centres are 

categorized as CCC’s).

In relation to partnership in the delivery of haemophilia care, countries were asked who has 

a significant role in relation to national decision making on haemophilia care and also who has 

a role in the choice of treatment products for haemophilia (Fig. 7.1). In relation to the decision 

making on haemophilia care nationally, four countries (Romania, Lithuania, Russia and Sweden) 

stated that the government played a significant role. A total of 16 countries stated that the health 

ministry played a significant role, three countries (France, UK and Ireland) stated that the hospitals 
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played a significant role, nine countries stated that the national haemophilia patient organisation 

played a significant role and 15 countries stated that clinicians played a significant role. In the 

majority of countries, the clinicians, the health ministry and the patient organisation were those 

who played a significant role in the decision making.

In relation to choice of haemophilia treatment products (Fig. 7.1), 12 countries stated that 

the health ministry were involved with the choice, one country (Sweden) stated that the regional 

government were involved, hospitals were involved in eight countries, patients in four countries, 

the national haemophilia patient organisation in three countries (Portugal, France and Germany), 

Clinicians in eight countries and a national procurement committee in three countries (Bosnia-

Herzegovina, Hungary and Ireland). In the case of Ireland, the patient organisation is fully involved 

in the decision making as they have a formal role in the national procurement committee for fac-

tor concentrates. Ireland has a Haemophilia Product Selection and Monitoring Advisory Board 

which recommends all the products to be purchased on a national basis for Haemophilia, von 

Willebrands disease and rare bleeding disorders. The board sets the selection criteria, evaluates 

the products against these criteria and recommends the products to be purchased, the quanti-

ties to be purchased and the duration of each tender. The Board includes the three clinicians who 

are directors of the three comprehensive haemophilia treatment centres and two representatives 

from the national haemophilia patient organisation.3 In the procurement committees in Hungary 

and Bosnia-Herzegovina, the national patient organisations are invited as observers but do not 

have a formal role in the process of product selection. 

figure 7 .1  Summary of groups involved in decision making on haemophilia care and products

avaIlaBIlIty of safe and effectIve concentrates at optImum treatment levels

The survey revealed enormous variation in relation to the availability of factor concentrates in the 
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European countries surveyed (Fig. 7.2). The country with highest per capita use was Sweden while 

consumption was lowest in Romania. A total of 17 countries reported figures for their factor VIII 

(FVIII) per capita use for 2009, which ranged from 0.38 to 8.7 IU per capita (median was 3.6 IU 

per capita; mean was 4.1 IU per capita, standard deviation was 2.4 IU per capita). Two countries 

(Romania and Bosnia-Herzegovina) reported a usage of <1 IU per capita whereas three countries 

(Bulgaria, Lithuania and Latvia) use <2 IU per capita. There was a clear correlation between per 

capita factor consumption and GDP per capita among the countries surveyed.

figure 7 .2  Comparison of GDP per capita (€) and Factor VIII per capita use

If we use GDP per capita as a crude measure of economic strength, it is interesting to note that 

all five of the eastern European countries that use <2 IU per capita significantly under perform in 

relation to their FVIII per capita usage, given their relative economic strength. Of the western Eu-

ropean countries, the consumption of FVIII in Portugal and Switzerland was less than that which 

might be predicted by overall GDP values. In the case of Ireland, the very rapid increase in GDP per 

capita over the previous 5 years has outstripped the high increase in per capita FVIII use (which 

increased from 1.9 IU per capita in 1997 to 6.75 IU per capita in 2009). Only Hungary and Sweden 

outperform in relation to their IU per capita FVIII use when compared with their GDP per capita. 

Sweden has been the pioneer in the use of prophylactic therapy for haemophilia and prophylactic 

therapy has been used in Sweden for the past 30 years.

10,00

9,00

8,00

7,00

6,00

5,00

4,00

3,00

2,00

1,00

0,00

40000

35000

30000

25000

20000

15000

10000

5000

0

FVIII    GDP

Haemophi l ia  care in Europe:  sur vey of  19 countr ies



120

home treatment and prophylaXIs

Home treatment is available in 17 of the 19 countries surveyed and is delivered directly to the 

patients’ home in six of the countries (Table 7.3). Home treatment is not available in Bosnia-Her-

zegovina and Romania. It is available to 75–100% in eight countries (Slovakia, Czech Republic, 

Lithuania, The Netherlands, France, Germany, Ireland and Sweden) and available to 50–75% of 

persons with haemophilia in another seven countries. Not surprisingly, the two countries where 

home treatment is not available are the same ones which consume <1 IU per capita of FVIII. 

Prophylaxis is theoretically available to all persons with haemophilia in eight countries and avail-

able to some children in five countries. However, prophylaxis is limited or even unavailable in six 

countries. Prophylaxis is available to children with severe haemophilia in 10 countries to the extent 

that, 75–100% of children use prophylaxis (Belgium, Czech Republic, Hungary, Switzerland, The 

Netherlands, Portugal, UK, Germany, Ireland and Sweden). Prophylaxis is available to 50–75% 

of children with haemophilia in a further four countries (Poland, Russia, Slovakia and France). 

There is limited or no availability in Bosnia-Herzegovina, Bulgaria, Latvia, Lithuania and Romania. 

Adults with severe haemophilia have wide availability of prophylaxis in three countries (Hungary, 

The Netherlands and Sweden) and prophylaxis is available to up to 50% of adults with Haemo-

philia (probably on a case by case basis) in a further six countries (Russia, France, Portugal, UK, 

Germany and Ireland) (Table 7.3). 
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Table 7 .3  Breakdown of patient access to treatment in European countries

Country
GDP per 
capita (€)

Access 
to home 

treatment

Access 
Prophylaxis 
treatment 

Children 
currently on 
Prophylaxis  
(<18 years)

Adults 
currently on 
Prophylaxis 
(≥18 years)

Access 
to ITT

Belgium 28,846 51–75% Yes to all 76–100% 51–75% 76–99%

Bosnia-Herzegovina 5,077 None Yes for some 1–25% None None

Bulgaria 9,923 10–50% Yes for some 26–50% None None

Czech Republic 20,615 76–100% Yes to all 76–100% 1–25% 100%

France 25,154 76–100% Yes to all 51–75% 1–25% 100%

Germany 26,769 76–100% Yes to all 76–100% 26–50% 76–99%

Hungary 15,231 Unknown Yes to all 76–100% 76–100% 100%

Ireland 35,538 76–100% Yes to all 76–100% 26–50% 100%

Latvia 13,692 51–75% Yes to children 1–25% None 100%

Lithuania 13,615 76–100% Yes for some None None None

Netherlands 31,000 76–100% Yes to all 76–100% 76–100% 100%

Poland 13,308 51–75% Yes to children 51–75% None None

Portugal 16,923 51–75% Yes to children 76–100% 1–25% <10%

Romania 9,385 None Yes for some 1–25% None None

Russia 12,154 51–75% Yes for some 51–75% 26–50% 10–25%

Slovakia 16,846 76–100% Yes to children 51–75% 1–25% 100%

Sweden 29,615 76–100% Yes to all 76–100% 76–100% 100%

Switzerland 31,462 51–75% Yes for some 76–100% 26–50% 100%

United Kingdom 28,154 51-75% Yes to children 76–100% 1–25% 76–99%

specIalIst care

In relation to the elements of comprehensive care, countries were asked the degree of access they 

have to various elements of comprehensive care. This included access to emergency medicine 

and acute surgery, paediatrics, infectious disease specialists, hepatology, rheumatology, ortho-

paedics, physiotherapy, dentistry, obstetrics and gynaecology, genetics, social and psychosocial 

support, pain management, general surgery and urology (Table 7.4 and Table 7.5). Seven coun-

tries (Belgium, France, Germany, Ireland, Latvia, Lithuania and Romania) stated in their replies 

that they had access to all of these services at all times. It is difficult to accept that there would 

be a high standard of availability to all the specialities of comprehensive care in countries such as 

Romania, which has such a low per capita use of factor concentrate and no availability of home 

treatment or prophylaxis.
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Table 7 .4  Access to specialist care for people with bleeding disorders in 19 European Countries 

Country

Emergency 
medicine 
and acute 
surgery

Paediatrics

Infectious 
disease 

specialists 
(HIV )

Hepatology Rheumatology Orthopaedics Physiotherapy Dentistry

Belgium Always Always Always Always Always Always Always Always

Bosnia-
Herzegovina

Unknown Unknown Unknown Unknown Unknown Unknown Unknown Unknown

Bulgaria Always Sometimes Always Sometimes Sometimes Sometimes Sometimes Sometimes

Czech Republic Always Always Always Always Always Always Sometimes Always

France Always Always Always Always Always Always Always Always

Germany Always Always Always Always Always Always Always Always

Hungary Always Always Always Always Always Always Always Always

Ireland Always Always Always Always Always Always Always Always

Latvia Always Always Always Always Always Always Always Always

Lithuania Always Always Always Always Always Always Always Always

Netherlands Always Always Always Always Always Always Always Sometimes

Poland Always Always Sometimes Sometimes Sometimes Sometimes Sometimes Sometimes

Portugal Sometimes Sometimes Sometimes Sometimes Sometimes Sometimes Sometimes Sometimes

Romania Always Always Always Always Always Always Always Always

Russia Sometimes Always Sometimes Sometimes Never Always Sometimes Always

Slovakia Always Always Always Always Always Always Always Always

Sweden Always Always Always Always Always Always Always Always

Switzerland Always Always Always Always Always Always Always Always

United 
Kingdom

Always Always Always Always Always Always Always Sometimes

The major disparities between countries in relation to access to comprehensive care seem to be in 

relation to access to infectious diseases specialists (three countries), Hepatology (four countries), 

Rheumatology (four countries), Orthopaedics (three countries), Physiotherapy (five countries) and 

surprisingly Dentistry (five countries). Genetics was not available in eight countries and social and 

psychosocial support was not available in 11 of the 19 countries. Pain management was not avail-

able in 10 countries. Urology was not available in 11 countries. Clearly there is a major divergence 

in relation to access to the different specialities, which are either a core part of or augment the 

comprehensive care team. 
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Table 7 .5  Access to specialist care for people with bleeding disorders in 19 European Countries 

Country Dentistry
Obstetrics and 
gynaecology

Genetics
Social and 

psychological 
support

Pain 
management

General 
surgery

Urology

Belgium Always Always Always Always Always Always Always

Bosnia-
Herzegovina

Unknown Unknown Unknown Unknown Unknown Unknown Unknown

Bulgaria Sometimes Sometimes Sometimes Sometimes Never Always Sometimes

Czech Republic Always Always Always Sometimes Sometimes Always Always

France Always Always Always Always Always Always Always

Germany Always Always Always Always Always Always Always

Hungary Always Unknown Unknown Unknown Unknown Unknown Unknown

Ireland Always Always Always Always Always Always Always

Latvia Always Always Always Always Always Always Always

Lithuania Always Always Always Always Always Always Always

Netherlands Sometimes Sometimes Always Always Sometimes Always Sometimes

Poland Sometimes Sometimes Sometimes Sometimes Sometimes Always Sometimes

Portugal Sometimes Sometimes Sometimes Sometimes Sometimes Sometimes Sometimes

Romania Always Always Always Always Always Always Always

Russia Always Sometimes Sometimes Never Sometimes Always Sometimes

Slovakia Always Always Sometimes Sometimes Sometimes Always Always

Sweden Always Always Sometimes Sometimes Always Always Sometimes

Switzerland Always Always Always Sometimes Always Always Always

United 
Kingdom

Sometimes Always Sometimes Sometimes Sometimes Sometimes Sometimes

Immune tolerance for patIents wIth InhIBItors 

Five countries (Bosnia-Herzegovina, Bulgaria, Lithuania, Poland and Romania) reported that im-

mune tolerance therapy is not available at all. Immune tolerance is available for some patients in 

Russia. Immune tolerance is available in all the other countries surveyed when required.

provIsIon of safe and effectIve treatment

In relation to the use of factor concentrates (Table 7.6), 10 countries stated that recombinant fac-

tor concentrates were always available with plasma-derived concentrates being rarely available; 

13 countries stated that plasma-derived concentrates were always available but that recombi-

nant factor concentrates were rarely available. Four Countries (Romania, Bosnia-Herzegovina, 

Lithuania and Russia) reported persisting but occasional use of cryoprecipitate. Romania is the 

only country that state they use fresh plasma exclusively, although it is also used infrequently in 

Bosnia-Herzegovina, Lithuania and Russia.
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Recombinant concentrates were recorded as always available in all the countries which re-

ported a FVIII consumption of 5 IU per capita or more. The countries where recombinant factor 

concentrates are the primary products used are Ireland, Sweden, France, Switzerland and the 

United Kingdom. Plasma-derived concentrates are the principal products employed in Bosnia-

Herzegovina, Bulgaria, Lithuania, Latvia, Russia, Poland, Slovakia and Hungary. 

Table 7 .6  Breakdown of access to treatments for bleeding disorders in European countries

Country
Haemophilia Von Willebrand disease (vWD)

Plasma Cryo PDFC RFC Plasma Cryo PDFC DDAVP

Belgium Never Never Rarely Always Never Never Always Always

Bosnia-Herzegovina Rarely Rarely Always Rarely Never Never Always Never

Bulgaria Never Never Always Rarely Never Never Always Never

Czech Republic Never Never Always Rarely Never Never Always Rarely

France Never Never Always Always Never Never Always Always

Germany Never Never Always Always Never Never Always Always

Hungary Never Never Always Always Never Never Always Rarely

Ireland Never Never Never Always Never Never Always Always

Latvia Never Never Always Never Never Never Always Always

Lithuania Rarely Rarely Always Rarely Rarely Rarely Rarely Always

Netherlands Rarely Never Always Always Rarely Never Rarely Always

Poland Never Never Always Never Never Never Always Never

Portugal Never Never Always Always Never Never Always Always

Romania Always Rarely Rarely Rarely Rarely Rarely Rarely Rarely

Russia Rarely Rarely Always Rarely Rarely Rarely Always Never

Slovakia Never Never Always Rarely Never Never Always Rarely

Sweden Never Never Rarely Always Never Never Always Always

Switzerland Never Never Rarely Always Unknown Unknown Unknown Unknown

United Kingdom Never Never Rarely Always Never Never Always Rarely

Cryo- Cryoprecipitate; PDFC - Plasma-derived Factor Concentrate; RFC - Recombinant Factor Concentrate; DDAVP - 
desmopressin acetate

dISCuSSIon

The survey revealed significant variation in relation to the organisation of haemophilia care and avail-

ability of factor concentrates in the European countries surveyed. These findings are not, of course, 

entirely unexpected but they will serve as important baseline data to monitor progress over the com-

ing years. It is also worth specifically noting the very dramatic improvements in access to treatment 

products in Russia and Poland in recent years. The government in Poland has improved access to 

factor concentrates to the extent that they are now at the median use of 3.6 IU per capita in Europe. 
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The improvement in Russia has been even more remarkable. In 2004, Russia was using <0.3 

IU per capita and by 2009 this had increased to 3.36 IU per capita. This is attributed to the inclu-

sion of factor concentrates in the federal budget and to the extremely hard work of the Russian 

national patient organisation and clinicians over many years. 

Political support will be required to continue to develop haemophilia care in Europe and it is 

gratifying that the EHC launch of the European principles of care was hosted by the European par-

liament in January 2009 and attended by several Members of the European Parliament (MEP’s). 

A meeting to promote optimal use of blood products under the aegis of the European Commission 

in 19994 made a number of recommendations which were precursors to the recent principles.1 

A follow-up meeting was held a decade later to monitor progress and a key recommendation is that 

the minimum national level of FVIII concentrate which should be used is 2 IU per capita (P.  Gian-

grande and B. O’Mahony, Personal Communication). 

Concerted efforts to supplant the use of cryoprecipitate for the treatment of haemophilia with 

good quality concentrates should perhaps be considered to be the first priority for implementa-

tion. The World Health Organisation (WHO) reaffirmed the inclusion of coagulation factor concen-

trates in the list of essential medications in 20055, while also specifically making the point that 

cryoprecipitate is inherently less safe.

Official optimum treatment levels have not yet been defined, although the WFH in the past has 

stated that a minimum level of 1 IU of FVIII per capita is required in countries for basic treatment 

and survival.6 

It is clear that there will be a continuing demand in Europe for both recombinant and plas-

ma-derived concentrates for many years to come. Concentrate consumption has been shown to 

increase in line with economic development7 and thus usage is likely to continue to grow signifi-

cantly in the coming years.
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AbSTRACT

A questionnaire was circulated in 2012 to national haemophilia patient organisations in Europe 

affiliated to the European Haemophilia Consortium (EHC) and the World Federation of Haemophilia 

(WFH) to seek information about the organisation of haemophilia care and treatment available 

at a national level. The 35 responses received highlighted major differences in the availability of 

treatment and care. There was a wide range in factor VIII consumption with usage ranging from 

0.20 IU per capita in Armenia to 8.56 IU per capita in Sweden (median: 3.59 IU per capita). The 

decrease in health budgets in many countries was not matched by decreases in use of FVIII per 

capita. In the 19 countries that responded to the previous survey, there was a significant improve-

ment in access to prophylaxis and home treatment.

KEywoRdS: 

organisation, specialist care, treatment
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InTRoduCTIon

A document outlining the European principles of haemophilia care, drafted by an interdisciplinary 

group of haemophilia physicians with input from key patient opinion leaders and clinical nurse 

specialists, was published in 2008.1 This document was subsequently endorsed by both the Eu-

ropean Haemophilia Consortium (EHC) and the World Federation of Haemophilia (WFH) and was 

the subject of an official launch at the European Parliament in Brussels in January 2009.

The ten basic requirements outlined in this article are1:

1.  Establishment of a central haemophilia organisation in each country with supporting local 

group.

2.  National Haemophilia patient registries. 

3.  A network of multidisciplinary comprehensive care centres and complementary haemophilia 

treatment centres.

4.  Partnership of health care professionals and patients in the delivery of haemophilia 

care. 

5.  Safe and effective concentrates at optimum treatment levels.

6.  Home treatment and delivery.

7.  Prophylaxis.

8.  Specialist services and emergency care.

9.  Management of inhibitors.

10.  Encouragement of education and research.

In 2010, a report on the Optimal Use of Blood and Blood products was published by the European 

division for the quality of medicine.2 Among the specific recommendations made in relation to 

treatment of Haemophilia was that at national level the minimum acceptable level of FVIII use 

should be at least 2 IU per capita.

In 2009, we carried out a survey to determine the extent to which these requirements of hae-

mophilia care already applied in the various countries within Europe.3 A total of 19 countries re-

sponded. A further survey was carried out in 2012 and a total of 35 countries responded.

 

METHodS

Between February and July 2012, a questionnaire was developed and sent out to the 43 national 

haemophilia patient organisations affiliated to the EHC in all European countries. Responses 

were received from 35 countries. The national haemophilia organisations that responded were 

not asked to specify the sources of their data, but typically they would have consulted clinicians 

and the national registry, where one exists, in addition to their own records. It was not practical to 
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ascertain the precise sources of the information used by each national member organisation in 

providing data for this survey, however, all information provided was provided with the best avail-

able knowledge of the organisations. 

A greater degree of accuracy may be expected from countries where there is a national register 

and where this information is available to the national member organisation. Organisations were 

requested to supply factor usage for the calendar year 2011, however, due to the lack of access to 

this information in some countries this information may be older than this but the best available 

to the organisation when the survey was completed. The questionnaire was based on examining 

the extent to which the European principles of care and the EDQM recommendations on optimal 

use reflect the reality of haemophilia care in these countries. The questionnaire consisted of 35 

questions covering aspects of the 10 basic requirements for haemophilia care. The countries that 

responded (Table 8.1) included 23 member states of the EU and 12 non-EU countries. The 35 

countries covered a total of 45 627 patients with haemophilia A, 8,980 patients with haemophilia 

B and 27 963 patients with von Willebrand disease.
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Table 8 .1  Countries responding and not responding to the survey

Countries who Responded Countries who did not Respond

EU Non-EU EU Non-EU

Austria Albania Cyprus Georgia

Belgium Armenia Estonia Iceland

Bulgaria Azerbaijan Luxembourg Israel

Czech Republic Belarus Moldova

Denmark Bosnia-Herzegovina Norway

Finland Croatia

France Macedonia

Germany Russia

Greece Serbia

Hungary Switzerland

Ireland Turkey

Italy Ukraine

Latvia

Lithuania

Netherlands

Poland

Portugal

Romania

Slovak Republic

Slovenia

Spain

Sweden

United Kingdom

RESulTS

orGanIsatIon of patIent care and natIonal patIent reGIstrIes

Nineteen of the 35 countries stated that they have a National Haemophilia Council or coordinat-

ing group which includes representatives from the treatment centres, Patient organisation and 

Ministry of Health while 16 do not (Table 8.2). In 13 of the 19 countries that have such a group, 

the group has a formal role in advising on or organising Haemophilia care nationally. A total of 27 

countries have national patient registries and 8 countries do not have a registry. The countries 

that do not yet have a registry are Albania, Denmark, Finland, Hungary, Macedonia, the Nether-
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lands, Portugal, Sweden and Ukraine. Following the outcome of the recent Health Technology As-

sessment in Sweden 4, Sweden will be developing a national registry. In terms of management 

of the registry, in 6 countries the national organisation (NHC or coordinating group) is involved, in 

4 countries the government is involved, in 11 countries clinicians are involved, in 4 countries an 

academic organisation is involved and in 6 countries the national haemophilia patient organisa-

tion is involved. Eight countries have more than one organisation involved in the registry. In 18 

countries there is a treatment centre which is designated as the National treatment centre with 

responsibility for coordination including the national register. A total of 13 countries have a system 

for the classification of their Haemophilia treatment centres.

Table 8 .2   Countries with a National Haemophilia Council or Coordinating Group which include 

representatives from the Treatment Centres, Patient Organisation and Ministry of Health

Countries with a National Haemophilia Council or Coordinating Group

Formal role No formal role

Albania Belgium

Armenia Germany

Czech Republic Lithuania

Finland Netherlands

France Spain

Greece Turkey

Ireland

Italy

Poland

Serbia

Slovakia

Slovenia

United Kingdom

Twenty-four of the 35 countries reported that they have comprehensive care centres (CCC’s). 

Those who state that they do not have CCC’s are Albania, Armenia, Bosnia-Herzegovina, Bulgaria, 

Hungary, Latvia, Lithuania, Macedonia, Portugal, Serbia and Ukraine. Of the four countries that 

previously reported in 2009 that they did not have comprehensive care centres, none have since 

developed such centres. A total of 33 countries stated that they have haemophilia treatment cen-

tres (HTC’s). Those that state they do not have HTC’s are Bosnia-Herzegovina (where no centre is 

officially recognized yet by the government) and Russia (where all centres are categorized as CCC’s). 
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In relation to partnership in the delivery of haemophilia care, countries were asked who has a sig-

nificant role in relation to national decision making on haemophilia care and also who has a role 

in the choice of treatment products for haemophilia (Fig. 8.1). In relation to the decision making 

on haemophilia care nationally, six countries (Azerbaijan, Belarus, France, Greece, Ireland and 

Ukraine) stated that the government played a significant role. A total of 27 countries stated that 

the health ministry played a significant role (including the 6 countries that stated that the Govern-

ment played a significant role), 3 countries (Finland, France, and Turkey) stated that the Ministry 

of Social affairs played a significant role, 4 countries (France, Slovenia, Switzerland and the UK) 

stated that patients played a significant role, whereas 23 countries stated that the national hae-

mophilia patient organisation played a significant role (including these 4) and 23 countries stated 

that clinicians played a significant role. In the majority of countries, the clinicians, the health min-

istry and the patient organisation were those that played a significant role in the decision making 

with 14 countries stating that all 3 played a significant role, 3 countries stating that the Health 

Ministry and clinicians played a significant role and 3 countries stating that the clinicians and pa-

tient organisation played a significant role.

factor replacement therapy

In relation to choice of haemophilia treatment products (Fig. 8.1), 18 countries stated that the 

health ministry were involved with the choice, 4 countries (Italy, Slovenia, Turkey and Ukraine) 

stated that the regional government were involved. Regional Government was reported to be in-

volved by Sweden in the previous survey, but this has changed and they now report the Health 

Ministry as being involved. Hospitals were involved in 11 countries, patients in 6 countries, the 

national haemophilia patient organisation in 6 countries (Ireland, Poland, Russia, Serbia, Slovakia 

and UK), clinicians in 16 countries and a national procurement committee in 7 countries (Belarus, 

Finland, Ireland, Italy, Serbia, Slovakia and UK). In the case of Ireland, the patient organisation is 

fully involved in the decision making as they have a formal role in the national procurement com-

mittee for factor concentrates. A total of 17 countries have a national tender for the procurement 

of factor concentrates.
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figure 8 .1   Summary of groups involved in national decision  

making on haemophilia care and products

avaIlaBIlIty of safe and effectIve concentrates at optImum treatment levels

The survey revealed enormous variation in relation to the availability of factor concentrates in 

the European countries surveyed (Fig. 8.2). The country with highest per capita use was Sweden 

whereas consumption was lowest in Armenia. A total of 32 countries reported figures for their fac-

tor VIII per capita use for 2011 which ranged from 0.10 in Armenia to 8.56 IU per capita in Swe-

den (median was 3.59 IU per capita; mean was 3.45 IU per capita and standard deviation was 

2.6 IU per capita). Three countries (Austria, Finland and Netherlands) did not report figures for 

factor use five countries (Albania, Armenia, Romania, Bosnia- Herzegovina and Ukraine) reported 

a usage of less than 1 IU per capita, whereas six countries (Azerbaijan, Belarus, Latvia, Macedo-

nia, Serbia and Turkey) use less than 2 IU per capita. Encouragingly, Bulgaria and Lithuania that 

have reported FVIII use per capita below 2 in 2009 were now above this figure at 2.14 and 3.37 

respectively. The median reported use of FVIII per capita for the 20 EU member states for which 

we have figures of 5.4 IU per capita with a mean of 4.94 IU per capita. For the 12 non-EU coun-

tries for which we have data, the median FVIII use per capita was significantly lower at 1.50 IU per 

capita with a mean of 1.83 IU per capita. Only 1 of the 5 countries that reported FVIII use as less 

than 1 IU per capita is an EU member state (Romania) and an additional 1 of the 6 countries that 

reported use as between 1 and 2 IU per capita is an EU member state (Latvia).
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FIX use varied from 0.016 IU per capita (Albania) to 2.66 IU per capita (Ireland). FIX per capita use 

in Ireland is high due to the fact that Ireland uses recombinant FIX for all patients with Haemophilia 

B and Ireland has the highest incidence globally of FIX deficiency.5 Median FIX use was 0.22 IU 

per capita; mean was 0.44 IU per capita, standard deviation was 0.54 IU per capita.

If we use GDP per capita as a crude measure of economic strength, the countries that under-

perform are Switzerland, Spain and at lower factor VIII usage Romania and Armenia (Fig. 8.2). 

Hungary continues to perform very impressively in relation to their GDP, but since the last survey 

in 2009, the most marked increase in the FVIII use can be seen in Lithuania, Russia, Czech Repub-

lic, Bulgaria and Slovakia. Ireland and the UK show significant increase in FVIII use despite their 

economic difficulties. If we look at the changes in the 19 countries that responded to the previous 

survey in 2009, GDP has decreased in 1 country (Ireland), health expenditure has decreased in 

11 countries ranging from 1% (Germany) to 10% (Ireland). Despite this decrease in health spend-

ing, FVIII use decreased in only 2 countries. One of these (Latvia) had a decrease in health spend-

ing. FVIII use increased in 15 countries ranging from a 1.4% increase (Germany) to 73% increase 

(Lithuania). The reported change in treatment practise since 2009 in Lithuania was the introduc-

tion of prophylaxis for all children.

figure 8 .2  Comparison of GDP per capita (€) and Factor VIII per capita use
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home treatment and prophylaXIs

Home treatment is available in 32 of the 35 countries surveyed and is delivered directly to the pa-

tients home in 13 of the countries (Table 8.3). Home treatment is not available in Albania, Armenia 

and Romania. It is available to 75–100% of people with Haemophilia in 19 countries, available to 

50–75% in 5 countries and available to 10–50% in further 5 countries. The three countries where 

home treatment is not available each consume less than 1 IU per capita of factor VIII, although 

Ukraine, which also consumes less than 1 IU per capita, reports that they do have availability 

of home treatment but to less than 10% of people with Haemophilia. 

Prophylaxis is theoretically available to all persons with haemophilia in 18 countries, (Table 

8.3) available for some people in further 12 countries and available to children in 4 countries. 

Prophylaxis is not available in the 3 countries where home treatment is not available Prophylaxis 

is available to children with severe haemophilia in 18 countries to the extent that 75–100% of 

children avail prophylaxis. Prophylaxis is available to 50–75% of children with haemophilia in a fur-

ther 6 countries. Prophylaxis is available for 1–25% of children in 7 countries. 

In Sweden, 76–100% of adults are on prophylaxis. In 4 countries, 51–75% of adults are on 

prophylaxis. In 10 countries, 26–50% of adults are on prophylaxis. In 12 countries, up to 25%of 

adults are on prophylaxis. Seven countries report no adults having availability of prophylaxis, 

whereas UK does not report the percentage of adults on prophylaxis (Table 8.3).

Immune tolerance for patIents wIth InhIBItors. 

Eight countries reported that immune-tolerance therapy is not available at all. Immune tolerance 

is available for the majority of patients in 18 countries and to some patients in further 8 countries 

and availability is not reported in 1 country (Table 8.3).

part II – CHAPTER  8



137

Table 8 .3  Patient access to treatment in European countries

Country
FVIII per 
Capita

Access to home 
treatment

Access 
Prophylaxis 
treatment

Children 
currently on 
Prophylaxis  
(<18 years)

Adults currently 
on Prophylaxis 

(≥18 years)
Access to ITT

Albania 0.40 less than 10% Yes for Some None None None

Armenia 0.10 less than 10% No None None None

Austria n.a. 76–100% Yes to All 51–75% 1–25% 76–100%

Azerbaijan 1.44 less than 10% Yes for Some 1–25% 1–25% None

Belarus 1.87 10–50% Yes for Some 1–25% 1–25% 1–25%

Belgium 5.45 76–100% Yes to All 76–100% 51–75% 76–100%

Bosnia/Herzegovina 0.71 less than 10% Yes for Some 1–25% None None

Bulgaria 2.14 10–50% Yes for Some 51–75% 1–25% None

Croatia 3.80 10–50% Yes to All 1–25% 1–25% 1–25%

Czech Republic 3.59 76–100% Yes to All 76–100% 1–25% Unknown

Denmark 6.17 51–75% Yes for Some 76–100% 26–50% 76–100%

Finland n.a. 76–100% Yes to All 76–100% 51–75% 76–100%

France 6.28 76–100% Yes to All 76–100% 26–50% 26–50%

Germany 6.95 76–100% Yes to All 76–100% 51–75% 76–100%

Greece 3.61 76–100% Yes to Children 76–100% 26–50% 76–100%

Hungary 6.37 51–75% Yes to All 76–100% 26–50% 76–100%

Ireland 8.09 76–100% Yes to All 76–100% 26–50% 76–100%

Italy 6.10 76–100% Yes to All 51–75% 26–50% 76–100%

Latvia 1.70 76–100% Yes for Some 1–25% None 76–100%

Lithuania 3.37 76–100% Yes to Children 76–100% None 1–25%

Macedonia 1.76 76–100% Yes to Children 76–100% 1–25% None

Netherlands n.a. 76–100% Yes to All 76–100% 51–75% 76–100%

Poland 4.76 76–100% Yes to Children 76–100% 26–50% 76–100%

Portugal 4.07 51–75% Yes for Some 51–75% 1–25% 26–50%

Romania 0.51 less than 10% Yes for Some None None None

Russia 4.74 51–75% Yes for Some 51–75% 26–50% 26–50%

Serbia 1.22 10–50% Yes for Some 1–25% 1–25% None

Slovakia 5.33 76–100% Yes to All 76–100% 26–50% 76–100%

Slovenia 5.91 10–50% Yes to All 26–50% 26–50% 76–100%

Spain 2.33 76–100% Yes to All 76–100% 1–25% 76–100%

Sweden 8.56 76–100% Yes to All 76–100% 76–100% 76–100%

Switzerland 3.74 76–100% Yes to All 76–100% 1–25% 76–100%

Turkey 1.55 51–75% Yes to All 51–75% 1–25% 1–25%

UK 7.49 76–100% Yes to All 76–100% Unknown 76–100%

Ukraine 0.66 less than 10% Yes for Some 1–25% None 1–25%

n.a. – not available
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specIalIst care

In relation to the elements of comprehensive care, countries were asked the degree of access they 

have to various elements of comprehensive care. This included access to emergency medicine and 

acute surgery, paediatrics infectious disease specialists, hepatology, rheumatology, orthopaedics, 

physiotherapy, dentistry, obstetrics and gynaecology, genetics, social and psychosocial support, 

pain management, general surgery and urology (Table 8.4). Seven Countries (Austria, Belgium, 

France, Germany, Ireland, Lithuania and Sweden) stated in their replies that they had access to 

all of these services at all times.

The specialist services which were reported as being most widely available were orthopaedics 

(29), emergency medicine, acute surgery (27) and general surgery (26). The least available reported 

services were social and psychological support (14), pain management (14) and rheumatology (17). 

There was no access to infectious diseases specialists in 2 countries with 7 countries reporting 

sporadic access, 12 countries reporting sporadic access to physiotherapy and 9 reporting spo-

radic access to dentistry. Genetics was not available in 3 countries and sporadically available in 

12. Social and psychosocial support was not available in 6 countries and sporadically available 

in 14 countries. Pain management was not available in 6 countries and sporadically available in 

13 countries. Clearly there is a major divergence in relation to access to the different specialities, 

which are either a core part of or augment the comprehensive care team.
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Table 8 .4  Access to specialist care for people with bleeding disorders in 35 European Countries 

Country

Emergency 
medicine 
and acute 
surgery

Paediatrics

Infectious 
disease 

specialists 
(especially 

HIV)

Hepatology Rheumatology Orthopaedics Physiotherapy

Albania Sometimes Sometimes Never Sometimes Never Sometimes Sometimes

Armenia Unknown Yes Unknown Unknown Unknown Yes Yes

Austria Yes Yes Yes Yes Yes Yes Yes

Azerbaijan Yes Yes Never Sometimes Yes Yes Yes

Belarus Yes Yes Yes Yes Yes Yes Yes

Belgium Yes Yes Yes Yes Yes Yes Yes

Bosnia/ Herzegovina Unknown Unknown Unknown Unknown Unknown Unknown Unknown

Bulgaria Yes Yes Yes Yes Sometimes Yes Sometimes

Croatia Yes Yes Sometimes Sometimes Sometimes Yes Yes

Czech Republic Yes Yes Yes Yes Sometimes Yes Yes

Denmark Sometimes Yes Sometimes Yes Sometimes Yes Sometimes

Finland Yes Yes Sometimes Yes Yes Yes Yes

France Yes Yes Yes Yes Yes Yes Yes

Germany Yes Yes Yes Yes Yes Yes Yes

Greece Yes Yes Yes Yes Yes Yes Yes

Hungary Yes Yes Yes Yes Sometimes Yes Sometimes

Ireland Yes Yes Yes Yes Yes Yes Yes

Italy Yes Yes Yes Yes Sometimes Yes Yes

Latvia Yes Sometimes Sometimes Sometimes Never Sometimes Sometimes

Lithuania Yes Yes Yes Yes Yes Yes Yes

Macedonia Unknown Yes Sometimes Sometimes Sometimes Yes Yes

Netherlands Yes Yes Yes Yes Yes Yes Sometimes

Poland Yes Yes Unknown Sometimes Sometimes Yes Yes

Portugal Sometimes Yes Yes Yes Never Yes Sometimes

Romania Yes Yes Yes Yes Yes Yes Yes

Russia Sometimes Yes Sometimes Sometimes Never Yes Sometimes

Serbia Yes Yes Yes Sometimes Sometimes Sometimes Sometimes

Slovakia Yes Yes Yes Yes Yes Yes Yes

Slovenia Yes Yes Yes Yes Yes Yes Yes

Spain Yes Yes Yes Yes Sometimes Sometimes Sometimes

Sweden Yes Yes Yes Yes Yes Yes Yes

Switzerland Yes Yes Yes Yes Yes Yes Yes

Turkey Yes Yes Yes Sometimes Sometimes Yes Sometimes

UK Yes Yes Yes Yes Yes Yes Yes

Ukraine Sometimes Yes Sometimes Sometimes Sometimes Sometimes Sometimes
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Table 8 .5  Access to specialist care for people with bleeding disorders in 35 European Countries

Country Dentistry
Obstetrics and 
gynaecology

Genetics
Social and 

psychological 
support

Pain 
management

General 
surgery

Urology

Albania Sometimes Never Never Yes Never Sometimes Sometimes

Armenia Yes Unknown Unknown Yes Unknown Unknown Unknown

Austria Yes Yes Yes Yes Yes Yes Yes

Azerbaijan Yes Yes Never Sometimes Yes Yes Yes

Belarus Yes Yes Yes Never Yes Yes Yes

Belgium Yes Yes Yes Yes Yes Yes Yes

Bosnia/ 
Herzegovina

Unknown Unknown Unknown Unknown Unknown Unknown Unknown

Bulgaria Sometimes Yes Sometimes Sometimes Never Yes Sometimes

Croatia Yes Sometimes Yes Sometimes Sometimes Yes Yes

Czech Republic Yes Yes Yes Yes Sometimes Sometimes Yes

Denmark Sometimes Unknown Yes Sometimes Sometimes Yes Yes

Finland Yes Yes Sometimes Sometimes Yes Yes Yes

France Yes Yes Yes Yes Yes Yes Yes

Germany Yes Yes Yes Yes Yes Yes Yes

Greece Yes Yes Yes Yes Sometimes Yes Yes

Hungary Sometimes Unknown Sometimes Never Never Yes Sometimes

Ireland Yes Yes Yes Yes Yes Yes Yes

Italy Yes Yes Yes Sometimes Sometimes Yes Yes

Latvia Yes Never Sometimes Never Sometimes Sometimes Sometimes

Lithuania Yes Yes Yes Yes Yes Yes Yes

Macedonia Yes Yes Sometimes Never Never Never Never

Netherlands Sometimes Yes Yes Yes Sometimes Yes Sometimes

Poland Yes Sometimes Sometimes Sometimes Yes Yes Sometimes

Portugal Sometimes Yes Yes Yes Sometimes Sometimes Yes

Romania Yes Yes Sometimes Sometimes Yes Sometimes Yes

Russia Yes Sometimes Sometimes Never Never Yes Sometimes

Serbia Yes Sometimes Sometimes Sometimes Never Yes Sometimes

Slovakia Yes Yes Sometimes Yes Yes Yes Yes

Slovenia Yes Yes Sometimes Sometimes Yes Yes Yes

Spain Sometimes Yes Yes Sometimes Sometimes Yes Sometimes

Sweden Yes Yes Yes Yes Yes Yes Yes

Switzerland Yes Yes Yes Sometimes Sometimes Yes Yes

Turkey Sometimes Sometimes Sometimes Sometimes Sometimes Yes Yes

UK Sometimes Yes Yes Sometimes Sometimes Yes Yes

Ukraine Yes Sometimes Never Never Sometimes Sometimes Yes
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treatment for haemophIlIa

In relation to the use of factor concentrates (Table 8.5), 18 countries reported that both plasma-

derived and recombinant factor concentrates were always available. A total of 24 countries stated 

that recombinant factor concentrates were always available and 27 countries stated that plasma-

derived concentrates were always available. Four countries (Belgium, Denmark, France and UK) 

reported that recombinant concentrates were always available and plasma derived was rarely 

used and 1 country (Ireland) used only recombinant concentrates. Seven countries always use 

plasma derived concentrates and rarely use recombinant (Bosnia-Herzegovina, Czech Republic, 

Latvia, Macedonia, Poland, Russia and Serbia), whereas Belarus always uses plasma-derived 

concentrates and never use recombinant. Two countries (Albania and Armenia) continue to use 

cryoprecipitate regularly and 3 countries report use of cryoprecipitate rarely (Belarus, Russia and 

Ukraine). Armenia is the only country that state they always use fresh plasma, whereas 8 addi-

tional countries report using plasma infrequently.

treatment for von wIlleBrand’s dIsease

A total of 27 countries always use plasma-derived factor VIII for treatment of von Willebrand’s dis-

ease with a further 7 countries rarely using plasma-derived factor. Of these 7, countries, 3 (Arme-

nia, Belarus and Macedonia) reported always using cryoprecipitate. Seventeen countries always 

use DDAVP, 11 countries rarely use DDAVP and 4 countries report never using DDAVP (Table 8.6).

Of the 35 European countries surveyed, one country uses only recombinant products for haemo-

philia (Ireland) and one county uses only plasma-derived products (Serbia). The other 32 countries 

use both plasma derived and recombinant. In these countries, recombinant use as a percentage 

of the total FVIII use constitutes 75–100% in 9 countries (Denmark, Sweden, Greece, Belgium, UK, 

France, Italy, Slovenia and Switzerland), 50–74% in 1 country (Portugal), 25–49% in 4 countries 

(Germany, Hungary, Lithuania and Romania) and 1–24% in 8 countries (Turkey, Russia, Bulgaria, 

Bosnia/Herzegovina, Czech Republic, Slovakia, Macedonia and Poland). Eleven countries did not 

provide information on the breakdown of plasma-derived or recombinant products. 
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Table 8 .6  Access to treatments for bleeding disorders in European countries

Country
HAEMOPHILIA VON WILLEBRAND DISEASE

Plasma Cryo PDFC RFC Plasma Cryo PDFC DDAVP

Albania Rarely Always Never Rarely Never Never Never Rarely

Armenia Always Always Rarely Rarely Always Always Rarely Rarely

Austria Never Never Always Always Never Never Always Always

Azerbaijan Rarely Unknown Always Always Rarely Unknown Rarely Unknown

Belarus Rarely Rarely Always Never Never Always Rarely Rarely

Belgium Never Never Rarely Always Never Never Always Always

Bosnia/Herzegovina Unknown Unknown Always Rarely Unknown Unknown Always Unknown

Bulgaria Never Never Always Always Never Never Always Rarely

Croatia Never Never Always Always Never Never Always Rarely

Czech Republic Never Never Always Rarely Never Never Always Always

Denmark Never Never Rarely Always Never Never Always Always

Finland Never Never Always Always Never Never Always Always

France Never Never Rarely Always Never Never Always Always

Germany Never Never Always Always Never Never Always Always

Greece Never Never Always Always Never Never Always Always

Hungary Never Never Always Always Unknown Unknown Always Unknown

Ireland Never Never Never Always Never Never Always Always

Italy Never Never Always Always Never Never Always Always

Latvia Never Never Always Rarely Never Never Rarely Always

Lithuania Never Never Always Always Never Never Rarely Rarely

Macedonia Never Never Always Rarely Always Always Rarely Never

Netherlands Never Never Always Always Never Never Always Always

Poland Never Never Always Rarely Never Never Always Always

Portugal Never Never Always Always Never Never Always Always

Romania Never Never Always Always Rarely Rarely Always Rarely

Russia Rarely Rarely Always Rarely Rarely Rarely Always Never

Serbia Never Never Always Rarely Never Never Always Rarely

Slovakia Never Never Always Always Never Never Always Never

Slovenia Rarely Never Always Always Rarely Never Always Rarely

Spain Never Never Always Always Never Never Always Always

Sweden Rarely Never Always Always Rarely Never Always Rarely

Switzerland Never Never Always Always Never Never Always Always

Turkey Rarely Never Always Always Rarely Never Always Rarely

UK Never Never Rarely Always Never Never Always Always

Ukraine Rarely Rarely Rarely Rarely Rarely Rarely Rarely Never

Cryo- Cryoprecipitate; PDFC - Plasma-derived Factor Concentrate; RFC - Recombinant Factor Concentrate;  
DAVP - desmopressin acetate
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dISCuSSIon

The survey revealed significant variation in relation to the organisation of haemophilia care and 

availability of factor concentrates in the European countries surveyed. The impact and utility of 

the previous survey was, in the opinion of the authors, a major reason for the greatly increased 

number of countries responding to the survey on this occasion. Political support will be required 

to continue to develop haemophilia care in Europe and it is gratifying that the results of this survey 

were the subject of a roundtable conference organised by the European Haemophilia Consortium 

at the European Parliament in October 2012. 

If we compare the results in the 19 countries that completed the survey in both 2009 and 2012, 

some interesting results are evident. The impact of the economic crisis is seen by the fact that the 

GDP has decreased in 1 country (Ireland) and health expenditure has decreased in 11 countries. 

In 2 countries (Ireland and Bulgaria) FVIII use per capita has increased despite decreased health 

expenditure. In Ireland, FVIII use increased from 6.75 to 8.09 IU per capita (20% increase). This 

increase coincided with a fall in GDP of 3% and a fall in health expenditure of 10%. The reason for 

the increase in factor use is primarily due to the work of the Haemophilia Product Selection and 

Monitoring Advisory Board that carry out the national tenders. A lower health budget was managed 

by this group by achieving significantly lower prices for FVIII by competitive national tender using 

rigorous scoring criteria and also by elimination of handling and distribution fees resulting from 

a change in contract holder.6 This allowed the purchase of greater amounts of factor concentrate 

without affecting the quality of the concentrates purchased and allowed targets to be met for lower 

national health expenditure in this area. In Bulgaria, health spending decreased by 6%, but FVIII 

use per capita increased from 1.62 to 2.14. This increase in the use of FVIII was partially due to 

the advocacy efforts of the national Haemophilia patient organisation and their work in bringing 

together key stakeholders (personal communication J. Nedevski, Bulgarian Haemophilia Society). 

In Lithuania, FVIII use increased from 1.82 to 3.37 IU per capita. Although this increase is very 

significant, it must be remembered that the initial level FVIII use was relatively low. Individual im-

provements of note include the establishment of a National Haemophilia committee in Germany, 

the recognition of a national Haemophilia treatment centre with responsibility for the national 

register in Switzerland and a national register being established in Latvia. Availability of home 

treatment has increased in 7 of the 19 countries (Belgium, Bosnia/Herzegovina, Latvia, Poland, 

Romania, Switzerland and UK) and availability of prophylaxis has improved in 6 countries (Latvia, 

Lithuania, Portugal, Slovakia, Switzerland and UK). The proportion of children treated with prophy-

laxis has increased in 4 countries (Bulgaria, France, Lithuania and Slovakia) and the proportion 

of adults treated with prophylaxis has increased in 2 countries (Poland and Slovakia). Availability 

of immune-tolerance therapy has improved in 3 countries (Poland, Portugal and Russia). It is en-
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couraging that the general trend towards lower health expenditure has not been mirrored by lower 

availability of replacement therapy or access to prophylaxis or home treatment in the majority of 

countries. We attribute this to the strong and well-established profile of haemophilia treatment 

in many countries and the active work of the patient organisations and their collaboration with 

the haemophilia clinicians. It is surprising that only 17 of the 35 countries have a national tender 

for procurement of factor concentrates. In countries where this is the case and where the results 

are known to the authors, this mechanism, providing that the key clinicians and national patient 

organisation are involved, has led in several countries to very significant reductions in the cost 

of factor concentrates and therefore has contributed to maintaining or even increasing (as in the 

cases of Ireland and the UK) the national use of factor concentrates. 

If we look at the availability of factor replacement therapy separately in EU and non-EU coun-

tries, the median per capita FVIII use is significantly higher in EU countries (5.4 IU per capita com-

pared to 1.5 IU per capita in non-EU countries). It is not our view that EU membership has in itself 

greatly contributed to higher standards of haemophilia care in member states. The differences in 

access to replacement therapy are due in large part, in our view, to economics. Of the 10 countries 

with the lowest GDP per capita, 8 are non-EU member countries. EU member states generally have 

stronger economies (although the highest GDP per capita is a non-EU member state- Switzerland) 

and the original 15 EU member states more specifically are wealthier economies and have longer 

established and better resourced systems of national haemophilia care. 

There has been no improvement in availability of specific aspects of comprehensive care which 

were reported as being absent or sporadically available in 2009.3 In 2009, dental services were 

reported as being absent or sporadically available in 5 of 19 countries. In 2012, this is the case 

in 9 of 35 countries. Physiotherapy services were reported as being absent or sporadically avail-

able in 5 of 19 countries. In 2012, this is the case in 12 of 35 countries. Genetic services were 

reported as being absent or sporadically available in 8 of 35 countries. In 2012, this is the case 

in 15 of 35 countries. Social and psychosocial support services were reported as being absent or 

sporadically available in 1 of 19 countries. In 2012, this is the case in 20 of 35 countries. Pain 

management was reported as being absent or sporadically available in 8 of 19 countries. In 2012, 

this is the case in 19 of 35 countries. Some countries have seen improvements in specific areas. 

Poland has reported improved access to physiotherapy, dental services and pain management. 

This allied to the increased use of FVIII in Poland (from 3.60 to 4.76 IU per capita) is a clear in-

dication of the strong advocacy work of the Polish Haemophilia Society. Portugal has improved 

access to genetics and psychological support and the Czech Republic has improved access to 

physiotherapy and psychological support. There has been an improvement with regard to genetic 

services in the UK as well as access to dental care. There were problems in the past with dental 
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care, related to concern about vCJD.7 Slovakia has reported improved access to pain manage-

ment and Sweden to genetics.

The survey results can and should be used by national member organisations in collabora-

tion with their haemophilia clinicians to advocate with their government for improving care in their 

specific country where deficiencies have been identified. Countries where the FVIII per capita use 

is significantly out of step with their GDP per capita could use this data to advocate for increased 

availability of treatment with their government. In using this data for advocacy purposes, com-

parisons can be made by a particular country with the overall findings (e.g. Latvia uses 1.70 IU 

per capita of FVIII compared to an EU mean of 5.4 IU per capita) and the European Principles of 

Care and EDQM Guidelines can be referenced. In some cases, it may be more advantageous with 

the government to compare the results with neighbouring countries with similar economic indica-

tors (for the above example, Latvia could be compared with Lithuania where FVIII per capita use 

is 3.37 IU per capita, use has increased very significantly since 2009 and the decrease in health 

expenditure in that time at 7% was greater than the decrease in Latvia which was 5%). Similarly, 

if the national patient organisation in the Czech Republic was advocating for a national tender, 

they could refer the fact that 17 of the 35 European countries surveyed have such a system in 

place or it may be more advantageous to refer the fact that their neighbour, Slovakia, has such 

a tender in place. Health policy is not the responsibility of the EU – it remains a national respon-

sibility. There is no real prospect of harmonization of availability of treatment and care in the EU 

based on legislation, but consensus guidelines such as the European Principles of Care or EDQM 

Guidelines can and do constitute powerful advocacy tools in arguing for improved care. This ap-

plies, not only to EU member states, but to candidate countries that aspire to EU membership. 

They can also be applied to non-EU member states as recommendations agreed by key clinician’s 

and patient organisation representatives from many countries and therefore are as close as we 

may get to agreed standards of care in a European context. 

The results of this survey are broadly encouraging as the decrease in health expenditure in 

many countries has not been matched by a corresponding decrease in access to haemophilia 

treatment or care. We look forward to commenting on the changes in these 35 countries when 

this survey is repeated in 2014.
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AbSTRACT

A number of studies have been published on the benefits of prophylactic treatment in adults with 

haemophilia. However, in many countries, it is considered as optional due to financial constraints. 

This survey was carried out to examine the long-term effects of prophylaxis and the continuing 

benefit of the treatment into adulthood. Self-assessed health-related data and the EQ-5D ques-

tionnaire measuring health utility were collected from 124 men (26.9 ± 4.6 years) from Canada 

(n=40), France (n=14), Ireland (n=17), the Netherlands (n=16), Poland (n=24) and the UK (n=13). 

The respondents were split into four groups: On-Demand, <50% life on prophylaxis, ≥50% life on 

prophylaxis, Prophylaxis. Overall, long-term prophylaxis results in lower presence of target joints (P 

≤ 0.001), occurrence of serious bleeding episodes (p≤0.05), recurring bleeding episodes (p≤0.01) 

and requirement for surgical procedures (p≤0.05). Furthermore, health utility (p≤0.01) in the On-

demand group was significantly lower (p≤0.01) compared to the ≥50% life on prophylaxis and the 

Prophylaxis group. No significant differences between countries were found except between the 

Netherlands and Poland, with Poland showing the lowest health utility (p≤0.01) and the most prob-

lems with mobility (p≤0.05) and pain/ discomfort (p≤0.001). The Netherlands showed the high-

est health utility (0.915) followed by Canada (0.791), Ireland (0.786), UK (0.768), France (0.687) 

and Poland (0.629). The results demonstrate consistently higher quality of life of individuals who 

are on long-term prophylactic treatment when compared to on-demand treatment or intermittent 

prophylaxis and on -demand treatment.

KEywoRdS: 

EQ-5D, haemophilia, on-demand, prophylaxis
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InTRoduCTIon

In haemophilia, prophylaxis for children with severe FVIII and FIX deficiencies is recognized as the 

optimum standard of care.1–3 However, the continuation of prophylactic therapy into adulthood is 

still closely scrutinized. In many countries, the clinical benefit is acknowledged, although given the 

limited resources not everywhere provides prophylaxis into adulthood. A number of studies have 

been published demonstrating the benefits of prophylactic treatment in adults.4–6 

This study was carried out to examine the long-term effects of prophylaxis and the continu-

ing benefit of the therapy into adulthood. It is an expansion of the four-country survey reported in 

2009.7 Dutch patients with severe haemophilia have been treated with prophylaxis from childhood 

since the 1970s, although Ireland, France, the UK and Canada introduced prophylaxis for children 

in the mid-1990s and therefore the young adults in this survey from those countries would have 

had substantial exposure to on-demand therapy. Poland has introduced prophylaxis for children in 

the last 3 years with no adults having access to long-term prophylaxis. These differences enable 

us to further examine the inequalities in medical outcomes and quality of life in patients who had 

full access to prophylaxis from birth and those who received prophylaxis for a period as a child 

and then switched to on-demand as well as those who continued entirely with varying levels of 

on-demand therapy.

METHodS

sample

National Haemophilia organisations in Canada, France, Ireland, the Netherlands, Poland and the 

UK were asked to participate by randomly selecting 20 severe haemophilia patients, with FVIII/

IX (levels <1 IUdL-1) aged 18–35 years and by asking them to complete a survey. This sample of 

young adults with severe haemophilia was chosen as at the age of 18, patients usually chose 

to continue on prophylaxis or change regimen. The age of 35 was chosen as this was the eldest 

possible age for a patient from the countries asked to participate to in the survey. Data on co-

morbidities were not collected. Sweden and Romania that were also included in the study but did 

not reply. The data collection was performed by e-mail or phone interview in the period between 

October and November 2011.

In total, 124 responses were received. The Netherlands provided 16 responses (one moder-

ate, three inhibitors), Ireland 17 (one inhibitor), Poland 24 (two moderate, two inhibitors), the UK 

13 (one moderate), France 14 (one inhibitor) and Canada 40 (four moderate, six inhibitors). Eight 

responders with moderate haemophilia were excluded from the analysis in spite of severe bleed-

ing phenotype. Of 116 responders with severe disease 13 had a previous history of inhibitors 
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and were examined separately as the level of the inhibitor and current status was unknown. One 

non-inhibitor respondent did not provide information on his treatment regimen and was excluded 

from the therapy analysis.

MEASuRES

The data collected was sociodemographic data (age, country and work or college status), medical 

data and responses to the EQ-5D questionnaire. The medical data collected were, the type of hae-

mophilia, severity, treatment regime (prophylaxis vs. on demand, length of time on each regimen, 

dose of each infusion and number of infusions per week), current regimen, history of inhibitors, 

bleeding episodes per year, target joints, serious bleeding episodes (head or soft tissue (e.g. ilio-

psoas, forearm) bleeding episodes, mobility, recurring bleeding episodes, surgery, pain and use of 

pain medication, and days missed from work due to haemophilia as total number of days missed 

from work per year. Primary prophylaxis was defined as having a preventive aim with infusion 

regularly several times a week during the whole year to prevent bleeding episodes from occurring. 

The respondents were asked to report the number of times per week prophylactic treatment was 

administered. On-demand was defined as when needed to treat a bleed. A target joint was defined 

as three or more bleeding episodes into the same joint in a consecutive 3-month period. Annual 

factor consumption was calculated on self-reported use.

utIlIty value

The responders were also asked to complete the EQ-5D questionnaire, a generic health-related 

utility value measure which has been previously used in haemophilia patients.6, 8 It is used to deter-

mine a utility value based on five dimensions of quality of life: Mobility, Self-care, Usual activities, 

Pain/discomfort and Anxiety.9 A higher score indicates a higher utility value. Cronbachs α of  the 

total EQ-5D in the present sample was 0.75.

statIstIcal analyses

We analysed the number of bleeding episodes related to the time spent on prophylaxis. The sample 

was split into four groups: Always On-demand (N=26), <50% of their life on Prophylaxis (N  = 26), 

≥50% of their life on prophylaxis (N=35) and Always on Prophylaxis (N=15). We analysed the seri-

ousness of bleeding episodes and utility values in these categories. 

Then, we explored the utility value in these categories. We evaluated the differences regarding the 

seriousness of bleeding episodes, total factor consumption and the health utility values between 

the participating countries. ANOVA, correlation matrix and chi square were used to analyse the 

data in predictive analytic software (PASW) 18 (p≤0.05).
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RESulTS

The average age was 27 ± 4.6 years. A total of 106 patients (91.3%) had severe factor VIII defi-

ciency, nine (8.5%) had factor IX deficiency and one (0.9%) had type 3 von Willebrand disease. In 

total, 103 non-inhibitor and 13 inhibitor patients were analysed. Respondents with FVIII deficiency 

administered prophylactic treatment one to seven times a week with the majority (77%) receiv-

ing prophylactic treatment two to three times per week. Factor IX and von Willebrands Disease 

respondents received prophylaxis treatment two to three times per week. 

comparIson of Groups wIth reGard to the treatment reGImen

In the analysis examining time spent on prophylaxis and the number of bleeding episodes per year, 

there was a strong correlation between the variables (Table 9.1). The Always On-demand group 

had significantly more bleeding episodes than the Always on Prophylaxis or the ≥50% of their life 

on Prophylaxis groups. The majority of the Always On-demand group (61%) reported more than 

30 bleeding episodes per year. In the Always on Prophylaxis group, 53% of respondents reported 

less than three bleeding episodes year and no respondent reported more than seven bleeding 

episodes in the last year. 

We found significant differences regarding a greater presence of target joints, greater occur-

rence of serious bleeding episodes, recurring bleeding episodes and surgical procedures in the 

Always On-demand group compared to the ≥50% of their life on Prophylaxis and the Always on 

Prophylaxis group (Table 9.1). The mean number of joints with reduced mobility as well as reported 

frequency of severe pain increased with less time on prophylaxis. The mean age of respondents 

who required surgical procedures as a result of their bleeding disorder was 29.6 years. Among the 

respondents that use pain medication there was a significant difference between the Always on 

Prophylaxis group and all other groups, with less pain medication used by this group. In relation to 

missing time off work due to their bleeding disorder, 23% of the Always On-demand group missed 

more than 30 days of work in the last year, 3% of <50% of their life on Prophylaxis, 0% of ≥50% 

of their life on Prophylaxis and 7% of the Always on Prophylaxis group. There was one respondent 

in the Always on Prophylaxis group who had significant health issues due to his bleeding disorder 

and as a result was an outlier in the group. There were significant differences in utility value (Fig. 

9.1) with the Always On-demand group (0.619) having a significantly lower (p≤0.01) utility value 

compared with the ≥50% of their life on Prophylaxis (0.812) and the Always on Prophylaxis group 

(0.866). The Always On-demand group had significantly more mobility problems than those with 

≥50% of their life on Prophylaxis (p≤0.05) and significantly more pain and discomfort than the 

≥50% of their life on Prophylaxis (p≤0.05) and the Always on Prophylaxis group (p≤0.001). Results 

also showed that the <50% of their life on Prophylaxis group had significantly more pain than the 
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Always on Prophylaxis group (p≤0.01). The results demonstrated a trend of increasing problems 

with self-care, usual activities and anxiety with less time on prophylaxis, but these were not sta-

tistically significant. In relation to factor consumption, the mean annual factor consumption for 

the Always On-demand group was 145 500 IU, <50% on of their life on Prophylaxis 298 000 IU, 

≥50% of their life on Prophylaxis 251 000 IU and Always on Prophylaxis 263 000 IU. There were 

no statistically significant differences between the groups when the estimated annual consump-

tion of factor was calculated. 
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Table 9 .1  Comparison of groups based on time spent on prophylaxis 

Always On-
demand

<50% of life on 
Prophylaxis

≥50% of life 
on Prophylaxis

Always 
Prophylaxis

Inhibitors

Number in Group (N) 26 26 35 15 13

Mean Age (Years) 28 27 26 26 27.5

Mean Health Utility (EQ-5D) 0.619 0.755 0.812 0.866 0.798

Mean Annual Factor Consumption (IU) 145,500 298,700 251,000 263,000 326,000

Number of bleeds over the last year 0–3 0% 29% 28% 53% 38%

4–7 4% 32% 22% 47% 15%

8–10 4% 16% 25% 0% 8%

10–15 4% 13% 13% 0% 8%

15–30 26% 6% 6% 0% 23%

>30 61% 3% 0% 0% 0%

Reported a Target Joint 87% 74% 50% 40% 77%

Reported serious bleeds (head or soft tissue) 74% 32% 53% 27% 46%

Reported reduced mobility due to BD* 65% 65% 53% 40% 77%

Reported mobility reduced in any joints 74% 61% 53% 40% 77%

Mean No. of joints with reduced mobility 2.6 1.27 0.8 0.5 1.33

Currently experiencing any recurring bleeds in any joints 65% 35% 28% 20% 69%

Undergone surgery or other invasive  
procedure because of problems related to bleeds

43% 23% 22% 0% 46%

Experiences pain because of BD* Daily 35% 29% 22% 13% 31%

Once a Week 30% 19% 16% 13% 8%

Once a Month 13% 10% 16% 13% 8%

<once a month 9% 26% 25% 33% 15%

Never 13% 16% 16% 27% 31%

Joint/muscle bleed requiring pain medication  
over last year

No 30% 48% 31% 80% 46%

Once 4% 6% 19% 0% 15%

2–3 times 9% 23% 13% 13% 15%

4–5 times 0% 3% 6% 7% 15%

6–7 Times 4% 3% 0% 0% 15%

>7 times 48% 16% 22% 0% 8%

Employment Working FTª 52% 61% 59% 53% 69%

Student FTª 26% 23% 22% 27% 15%

Other 9% 16% 13% 13% 8%

Early Retirement 13% 0% 0% 7% 8%

Missed days from work/studies over last year because 
of BD*

0 days 32% 52% 36% 43% 25%

1–7 days 36% 28% 39% 50% 67%

8–14 days 5% 14% 7% 0% 8%

15–30 days 5% 3% 18% 0% 0%

>30 days 23% 3% 0% 7% 0%

*BD – Bleeding disorder; ªFT – Full-time
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figure 9 .1  Comparison of health utility value by the time spent on prophylaxis

country comparIson

We found no significant differences between countries except between the Netherlands and Po-

land, with Poland showing the lowest health utility (p≤0.01) and the most problems with mobility 

(p≤0.05) and pain (p≤0.001) in comparison with the Netherlands. The Netherlands had the lowest 

rate of target joints, serious bleeding episodes, mobility issues, problems with recurring bleeding 

episodes and lowest rate of daily pain, with no patients requiring invasive surgical procedures. 

Based on the reported factor consumption by each patient for the past year both Poland and the 

Netherlands had a mean factor consumption of 169 000 IU per patient. Poland had the highest 

rate of early retirement due to bleeding problems with 15% of the group retiring at an average 

age of 32 years; compared to 2.2% with an average retirement age of 30 years in the rest of the 

group, but this difference was not statistically significant. Regarding the health utility values, the 

Netherlands had the highest health utility value with a mean of 0.915 followed by Canada (0.791), 

Ireland (0.786), UK (0.768), France (0.687) and Poland (0.629) (Table 9.2). The majority of the 

French respondents are currently on-demand treatment 62% compared to Canada 13%, Ireland 

20%, the Netherlands 8% and the UK 8%. This may explain why the health utility value in the 

French cohort is closer to Poland where 79% are on-demand.

InhIBItors

A total of 13 respondents (mean age 27.5 ± 4.6 years) had a previous history of an inhibitor, with 

10 on primary prophylaxis, two with on-demand and one with secondary prophylaxis. All patients 

have had access to immune tolerance induction (ITI). The calculated factor consumption per year 

was 326 000 IU. The group reported a large number of target joints, serious bleeding episodes, 

reduced joint mobility, recurrent bleeding and requirement for surgical procedures. The mean util-

ity value of the inhibitor cohort was 0.798.

Always Prophylaxis

0,785

0,634
0,619
0,599

Always On Demand>50% of life on 
Prophylaxis

<50% of life on 
Prophylaxis

0,755
0,735

0,881
0,866
0,849 0,843

0,812

0,772

Mean Utility Value

Age 18-26

Age 27-35
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Table 9 .2  Individual Country Comparison

Poland France UK Ireland Canada
The 

Netherlands

Number in Group (N) 20 13 12 16 30 12

Mean Age (Years) 28 26 26 27 27 27

Mean Health Utility (EQ-5D) 0.629 0.687 0.768 0.786 0.791 0.915

Mean Annual Factor Consumption (IU) 169000 273600 325000 195000 297600 169000

Number of bleeds over the last year 0–3 5% 23% 25% 20% 37% 42%

4–7 5% 8% 8% 47% 43% 33%

8–10 10% 23% 25% 13% 7% 25%

10–15 5% 8% 33% 13% 3% 0%

15–30 20% 8% 8% 7% 3% 0%

>30 45% 31% 0% 7% 7% 0%

Reported a Target Joint 90% 62% 67% 87% 60% 25%

Reported serious bleeds (head or soft tissue) 80% 46% 42% 27% 57% 25%

Reported reduced mobility due to BD* 65% 54% 67% 67% 50% 50%

Reported mobility reduced in any joints 75% 54% 67% 73% 47 50%

Mean No. of joints with reduced mobility 3 1.33 1 1.61 0.73 0.5

Currently experiencing any recurring bleeds in any joints 80% 15% 17% 47% 27% 25%

Undergone surgery or other invasive procedure  
because of problems related to bleeds

35% 46% 42% 13% 23% 0%

Experiences pain because of BD* Daily 40% 0% 33% 20% 37% 8%

Once a Week 35% 23% 17% 27% 10% 17%

Once a Month 5% 31% 17% 7% 17% 0%

<Once 
a month

10% 31% 33% 40% 7% 50%

Never 10% 15% 0% 7% 30% 25%

Joint/muscle bleed requiring pain medication over last year No 45% 15% 33% 40% 63% 58%

Once 5% 0% 8% 0% 13% 25%

2–3 times 15% 8% 17% 33% 13% 8%

4–5 times 0% 0% 8% 20% 0% 0%

6–7 Times 5% 8% 0% 0% 0% 0%

>7 times 30% 54% 33% 13% 10% 8%

Employment Working FTª 55% 38% 83% 53% 73% 83%

Student FTª 30% 38% 0% 27% 10% 8%

Other 0% 23% 8% 27% 10% 8%

Early 
Retirement

15% 0% 8% 0% 3% 0%

Missed days from work/studies over last year because of BD* 0 days 33% 38% 55% 8% 43% 55%

1–7 days 39% 38% 9% 38% 37% 45%

8–14 days 0% 8% 27% 23% 7% 0%

15–30 days 6% 8% 9% 15% 10% 0%

*BD – Bleeding disorder; ªFT – Full-time

dISCuSSIon

The aim of this study was to further examine the differences in medical outcomes and health util-

ity values in respondents who had full access to prophylaxis from birth and those who received 
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prophylaxis for varying periods through their lives and those who continued entirely with varying 

levels of on-demand therapy. The results show, that long-term prophylaxis results in less bleed-

ing, less damage to joints, less serious bleeding episodes, lower number of recurrent bleeding 

episodes, lower haemophilia-related work absence and higher utility value. 

comparIson of Groups wIth reGard to the treatment reGImen

Our findings support the view that prophylaxis started at a young age and continued into adult-

hood is an extremely effective treatment for patients with severe haemophilia, similar to other 

studies.3, 5–7, 10 The differences in the number of bleeding episodes, requirement for surgical pro-

cedures, reduced mobility, absence from work and overall health utility demonstrate the clear 

benefits of long-term prophylaxis over on-demand therapy. It is not surprising that the highest 

utility values were found in the patients from the Netherlands as prophylaxis has been available 

continuously since early childhood. When comparing the Always On-demand group with the Always 

on Prophylaxis group, the most significant differences in EQ-5D dimensions were found in mo-

bility problems and higher pain/discomfort. A number of studies on cost effectiveness11–13 have 

reported the difference in utility values between prophylaxis and on-demand of 0.03 and 0.08. 

Our results and previous study 7 suggest that the benefit of prophylaxis continued into adulthood 

increased the utility value more significantly, dependent on the level of on-demand treatment 

available, and could range from 0.16 to 0.247. In relation to mean annual factor consumption per 

patient it may be reasonable to postulate that for many adults, factor consumption may be less 

if an individual remains on long-term prophylaxis rather than on-demand or switching from on-

demand to prophylaxis periodically as bleeding episodes may be more frequent and severe and 

require more intensive treatment. 

When comparing the 2009 survey data from Sweden to the current data, the number of bleed-

ing episodes per year in the Always on Prophylaxis group was zero to three compared to the current 

study of four to seven bleeding episodes per year.7 There was also a higher prevalence of target 

joints in this survey in the Always on Prophylaxis group (26.5% in 2009 vs. 40% in 2011) as well 

as a reduction in the health utility value for the Always on Prophylaxis group between the current 

survey (0.87) and the 2009 survey (0.88), which may be a result of the difference between the 

Dutch and the Malmö regimens. There was a reduction in the health utility value in the Always 

On-Demand group from 0.72 in 2009 to 0.619 in 2011, possibly due to the relative lack of or-

ganisation of haemophilia care and lack of resources for haemophilia in Poland in the past. The 

use of a long-term prophylaxis as implemented in the Netherlands shows a clear benefit over all 

other countries in the survey as the respondents had the lowest rate of target joints (40%), seri-

ous bleeding episodes (25%) and problems with recurring bleeding episodes (25%) compared to 
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all countries. It is the only country with no patients requiring invasive surgical procedures and has 

a mean of 0.5 joints that are reported as having reduced mobility. In comparison the respondents 

from Poland, had a twofold higher presence of target joints, a 3.2-fold higher occurrence of seri-

ous bleeding episodes and recurrent bleeding and a fivefold increase in presence of daily pain 

as a result of their bleeding disorder and a six-fold increase in joints with reduced mobility. The 

Polish health utility value (0.624) was lower by 31% and 20% compared with the Netherlands and 

Ireland respectively. The Polish utility value is lower than that which has previously been found in 

60 year old patients with cancer.14 Although not statistically significant, Poland has the highest 

rate of early retirement due to bleeding problems at 15% of the group with a mean age at retire-

ment of 32 years, clearly demonstrating that the lack of prophylactic treatment available to the 

Polish respondents in childhood has had a significant long-term impact on the quality of their lives, 

especially when compared to the Dutch group. Despite the significant differences between the 

two groups, the reported mean factor consumption for both countries in the last year (Septem-

ber 2010–September 2011) was the same at 169 000 IU per patient suggesting that long-term 

prophylaxis may not only improve the quality of life but may also be cost effective in the long term. 

As a result of many target joints, the Polish respondents use similar quantities of treatment for 

on-demand therapy as the Netherlands respondents do for prophylaxis based on a relatively low-

dose regimen. The difference between health utility values reported by Ireland, France, UK and 

Canada is minimal, which may be due to the later introduction of prophylaxis in comparison to the 

Netherlands. The effect of introducing prophylaxis in the mid-1990s can be seen in a reduction of 

presence of target joints, serious bleeding episodes, recurrent bleeding and prevention of further 

joint damage slowly moving towards the levels observed in the Netherlands.

InhIBItors

All respondents in the inhibitor group come from countries with well-established or improving hae-

mophilia care and all had access to immune tolerance induction (ITI). It is encouraging to note 

that patients who previously had an inhibitor and have had access to ITI report similar health util-

ity values as those with severe haemophilia and no inhibitors. There may also be a psychological 

factor. Successful ITI may impact the quality of life as the perceptions of their health state would 

have improved.

strenGths, lImItatIons and practIce ImplIcatIons 

This study comprises data from six countries of young adult men with varying access to haemophil-

ia treatment and thus enabling a better understanding of effects of long-term prophylaxis. These 

surveys were self-reported so respondents may have some recall bias. The sample was defined 
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by only two criteria – age and severity of the haemophilia. Future studies should also consider 

alternative factors, such as comorbidities. The main limitations of this study are associated with 

the use of the UK-specific EQ-5D value set, due to unavailability of the value sets specific for other 

participating countries. The EQ-5D is based on the health state at time when the respondent is 

completing the survey; a coinciding bleed or other co-morbidities could impact the resulting health 

utility value. In future data on coinciding bleeding episodes and co-morbidities of respondents 

may benefit the analysis. It has also been suggested that the EQ-5D may not adequately describe 

the health of people with disabilities.15 However, as the EQ-5D is the preferred utility measure-

ment questionnaire for agencies carrying out Health Technology Assessments (HTA) such as the 

National Institute for Clinical Excellence (NICE, UK) and the Scottish Medicines Consortium (SMC, 

Scotland) it was considered an adequate tool to utilize in terms of health utilities and quality of 

life. Haemophilia patient organisations and clinicians need to develop a greater understanding of 

these economic concepts and their possible utilization in decision-making in relation to therapy.16 

conclusIon

Prophylaxis started at an early age and continued into adulthood results in less bleeding, less 

damage to joints, less serious bleeding episodes and less recurrent bleeding episodes. Prophylaxis 

reduces problems with mobility and reduces pain and discomfort. As a result, people with severe 

haemophilia who have been on prophylaxis for their entire lives to date are reporting a quality 

of life much closer to their peers without haemophilia. It would also be instructive to extend the 

survey to countries which use low levels of FVIII per capita to assess what may well be, in effect, 

a baseline utility figure.
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For children with severe haemophilia, prophylaxis is recognized as the optimum standard of care.1, 2  

It is also one of the principles of haemophilia care espoused by the European Association for Hae-

mophilia and Allied Disorders (EAHAD).3 However, the continuation of prophylactic therapy into 

adulthood is being more closely scrutinized on the grounds of benefit and cost. This study was car-

ried out to examine the long-term effects of prophylaxis and the continuing benefit of the therapy 

in adulthood. National Haemophilia patient organisations in Ireland, UK, France and Sweden were 

asked to participate by randomly selecting 20 severe haemophilia patients between 20 and 35 

years from their database. Of the total of 80 questionnaires, 58 (72.5%) responses were received 

either by mail or by phone interview. Ireland provided 19, UK provided nine, France provided 10 

and Sweden provided 20 responses. The four countries were chosen based on their access to treat-

ment for patients with severe haemophilia. Swedish patients with severe haemophilia have been 

treated with prophylaxis since the late 1970s. Ireland, France and the UK introduced prophylaxis 

in the mid-1990s. The study examined the differences in medical outcomes and quality-of life in 

patients who had full access to primary prophylaxis, entirely on-demand or combinations of thera-

pies. Information on age, country and employment status and responses to an EQ5D questionnaire 

were collected. Medical data was also collected on type and severity of haemophilia, treatment 

regime (prophylaxis vs. on-demand), bleeds per year, target joints, major bleeds (e.g. ilio-psoas 

or intracranial) and days missed from work/college per year. The primary analysis evaluated the 

differences between the four countries, and the secondary analysis examined the differences as 

a proportion of life spent on prophylaxis in comparison to on-demand therapy. The mean age was 

27.5 ± 4.7 years. In the primary analysis of the individual countries, patients in Sweden have spent 

a significantly higher percentage of their life on prophylaxis (p≤0.05), showed the lowest number 

of bleeds/year, lowest presence of target joints (p≤0.001) and major bleeds (p≤0.005), lowest 

number of days missed from work/college, higher scores in Mobility (EQ5D) (p≤0.05) and highest 

utility value. The secondary analysis (Table 10.1) confirmed these findings. Patients always treated 

with prophylaxis reported significantly lower number of bleeds/year than patients treated entirely 

or primarily on-demand (p≤0.05), significantly lower presence of target joints (p≤0.001) and higher 

score in mobility (p≤0.005). Of the respondents who had received prophylaxis all of their lives, five 

reported major bleeds at some point, and five reported target joints without specifying that most 

bleeds occur in these joints. Three of each of these reported both target joints and major bleeds. 

No information on lifestyle or compliance was collected. Patients treated on-demand reported sig-

nificantly higher number of days missed from work than all other groups (p≤0.05) and significantly 

lower score in EQ5D dimension Self-care (p≤0.05). The reported average number of bleeds/year 

for Sweden and France of 3.2 and 20.1, respectively, are broadly consistent with previous studies.4, 5 

The results in the primary analysis for France, UK and Ireland and in the secondary analysis for 
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the on-demand group are also similar to other published work.6, 7 Hence, the results in this study 

support the view that prophylaxis started at a young age and continued into adulthood is an ex-

tremely effective treatment for patients with severe haemophilia. Four patients who were treated 

using prophylaxis switched to on-demand therapy and subsequently reverted to prophylaxis. Nine 

patients (22%), who had been treated primarily with on-demand therapy, have now changed to 

prophylaxis treatment. Respondents in both of these groups reported that this change took place 

due to increased bleeding episodes and/or joint problems that were developing when treated with 

on-demand therapy. When asked about days missed from work, there was a significant difference 

between countries. Swedish respondents reported a mean 0.5 days missed/year from work or 

college for reasons related to haemophilia. In Ireland and the UK, the days missed were 5 and 

6.6 days respectively. With the French respondents, the mean time missed from work or college 

for reasons related to haemophilia was 15 days. This number was dramatically increased by two 

patients in the group not being able to attend work or college for 6 months following orthopaedic 

operations. For adults who have been treated with on-demand therapy, a requirement for orthopae-

dic surgery or joint replacement is not uncommon. This is further supported when the treatment 

regime was examined. Patients on prophylaxis missed a mean of 0.7 days per year and patients 

on-demand missed 19.2 days. The results from the EQ5D demonstrate the clear benefits of long-

term prophylaxis over on-demand therapy. A number of studies on cost effectiveness 8–10 have 

reported the difference in utility values between prophylaxis and on-demand of 0.03 and 0.09. 

This study has shown that the benefit of prophylaxis continued into adulthood increases the util-

ity value by a more significant 0.16–0.20. Overall, on-demand treatment results in a lower utility 

value in relation to quality-of-life for people with severe haemophilia. Prophylaxis started at an 

early age and continued into adulthood results in less bleeding, less damage to joints and less 

time missed at work. Prophylaxis increases mobility and the ability to do everyday activities and 

improves the health-related quality of life of people with severe haemophilia. It would be beneficial 

to extend this survey in the future to gather data on a larger number of people with Haemophilia 

from a larger number of countries and the authors plan to do this. It would be interesting to extend 

this survey to countries where distinctly different prophylaxis regimes are used and to countries 

that use low levels of FVIII per capita to assess what may well be, in effect, a baseline utility figure. 

A sur vey of  t reatment outcomes in 4 countr ies



164

Table 10 .1  Results by treatment regime

Reported Mean 
Number of Bleeds 

per Year (n)

Presence of 
target joints (%)

Occurrence of 
Major Bleeds (%)

Mean Days 
missed per year 

(n)

Mean EQ-5D 
Utility Value

Group 1
(100% on 
Prophylaxis)

3.2 26.3 26.3 0.9 0.88

Group 2
(50-99% on 
Prophylaxis)

11.5 81.0 59.1 3.6 0.77

Group 3
(1-50% on 
Prophylaxis)

20.1 93.8 56.2 3.6 0.79

Group 4
(0% on 
Prophylaxis)

26.5 88.9 48.5 19.2 0.72
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This thesis has dealt with health-related quality of life (HRQoL), medication-related factors and pa-

tient outcomes in patients after kidney transplantation (KT) and patients with bleeding disorders. 

The theoretical framework of this thesis included the revised conceptual model of HRQoL by Wil-

son and Cleary.1 The proposed model contained several medical and psychosocial variables which 

may have an influence on HRQoL and patient outcomes in both patients after KT and patients 

with a bleeding disorder. Our findings have improved the understanding of these domains, which 

are associated with health perceptions after KT and in patients with haemophilia. We showed that 

a) HRQoL in transplanted recipients is predicted by sociodemographic, psychological and medical 

determinants; b) HRQoL, adherence to an immunosuppressive regimen and restrictions in social 

participation are associated with long-term patient outcomes such as graft loss and mortality in pa-

tients after KT; c) prophylactic vs. on-demand treatment is associated with different levels of quality 

of life in adults with haemophilia; and d) disparities exist across Europe regarding access to medi-

cal care in patients with haemophilia. This chapter summarizes and discusses the main findings of 

our study (11.1; 11.2), examines its strengths and limitations (11.3) and finally indicates implica-

tions for practice (11.4) as well as possibilities for further research (11.5) and conclusions (11.6).

11 .1 MAIn fIndInGS

Research Question 1 (Chapter 3, 4)

are psychosocial factors, such as personality traits, psychological distress and coping efficacy, 

associated with hrqol in patients after Kt when controlled for relevant socioeconomic and 

medical factors?

We explored the impact of neuroticism, extroversion and psychological distress individually 

on a patient's HRQoL when controlled for mutually as well as for sociodemographic and medical 

variables. Higher physical HRQoL was associated with younger age, higher education and income, 

a low number of co-morbid diseases, lower neuroticism and distress. Higher mental HRQoL was 

associated with higher education and income, longer time from KT, higher extroversion, lower neu-

roticism and distress. In both physical and mental HRQoL, actual distress was the best predictor, 

even when controlled for neuroticism (Chapter 3).

We also examined the association between kidney function, side-effects of immunosuppressive 

treatment and coping self-efficacy and physical and mental HRQoL at 3 months after KT. Higher 

efficacy in stopping unpleasant emotions was associated with both higher physical and mental 

HRQoL at 3 months post-KT. Additionally, lower efficacy in getting support from family and friends 

was associated with higher mental HRQoL (Chapter 4).
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Research Question 2 (Chapter 4)

Is hrqol at 3 months after Kt a significant predictor of future patient and graft survival? 

In addition to exploring the association between relevant medical factors, coping self-efficacy 

and physical and mental HRQoL at 3 months after KT, we also addressed the impact of physical 

and mental HRQoL at 3 months after kidney transplantation (KT) on patient and graft survival 

for up to 10 years. Patients reporting higher physical and mental HRQoL at 3 months had higher 

odds of surviving with a functioning graft over 10 years. Higher age and better kidney function 

also increased the odds of survival with functioning graft (Chapter 4).

Research Question 3 (Chapter 5)

which factors are associated with adherence in patients after Kt in their first year after Kt? Is 

the level of adherence in the first year after Kt a significant predictor of future graft loss and 

patient mortality? 

We investigated the association of sociodemographic factors, medical factors (kidney func-

tion, side-effects) and social support with different levels of adherence. Female sex, higher educa-

tion, higher perceived side-effects of corticosteroids, better perceived cardiac and renal function, 

higher perceived family social support and lower support from significant others in the first year 

post-transplantation were associated with full adherence to immunosuppressive treatment. The 

predictive value of adherence to immunosuppressive medication in the first year after KT as a 

determinant of graft loss and mortality up to 12 years was also explored. Poor adherence to the 

immunosuppressive medication in the first year after KT increased the likelihood of graft loss and 

death over 12 years compared with adherent patients (Chapter 5).

Research Question 4 (Chapter 6)

Is the level of social participation in patients after Kt associated with their hrqol as well as with 

socioeconomic and medical factors? Is social participation a significant predictor of future graft 

loss and patient mortality? 

We explored the association between physical and mental HRQoL and relevant post-KT 

factors, such as kidney function, side-effects of immunosuppressive treatment, comorbidity 

and social participation (SP). Restrictions in SP were associated with living alone, worse kid-

ney function, more severe side-effects of immunosuppressive treatment and lower physical 

HRQoL. Furthermore, we explored the impact of SP when controlled for relevant sociodemo-
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graphic and medical factors at baseline on future graft loss and mortality for up to 10 years. 

Restrictions in SP at baseline were associated with increased risk of graft loss or mortality at 

follow-up, along with lower education, worse kidney function and a higher number of comor-

bidities (Chapter 6).

Research Question 5 (Chapters 7, 8)

what is the level of access to patient care and services outlined in the european principles of 

haemophilia care in europe? 

We surveyed 19 national haemophilia patient organisations in Europe about the organisation of 

haemophilia care and treatment modalities available at the national level. The responses received 

highlighted differences in the level of care. There was a wide range in factor VIII consumption, and 

in some Eastern European countries cryoprecipitate is still used (Chapter 7).

Additionally, we conducted a survey of 35 national haemophilia patient organisations in 

Europe about the level of access to patient care and services at the national level as outlined 

in the European principles of haemophilia care in Europe. Again, the responses received high-

lighted major differences in the availability of treatment and care. There was a wide range in 

factor VIII consumption, with usage ranging from 0.20 IU/capita in Armenia to 8.56 IU/ capita 

in Sweden (median: 3.59 IU/capita). The decrease in health budgets in many countries was 

not matched by decreases in the use of FVIII per capita. In the 19 countries which responded 

to the previous survey, there was a significant improvement in access to prophylaxis and home 

treatment (Chapter 8).

Research Question 6 (Chapters 9, 10)

do differences in medical outcomes and quality of life exist in adult haemophilia patients depend-

ing on their level of access to prophylactic treatment throughout childhood? 

We analysed among four and six countries the long-term effects of prophylaxis and the continu-

ing benefit of this treatment into adulthood as opposed to the change to on-demand once adult 

or lifelong on-demand protocol. Long-term prophylaxis was associated with a lower the presence 

of target joints, the occurrence of serious bleeding episodes, recurring bleeding episodes, the re-

quirement for surgical procedures and less time missed at work. Prophylaxis increased mobility and 

the ability to do everyday activities and improved the HRQoL of people with severe haemophilia. 

Health care utility in patients with on-demand therapy was significantly lower than other groups 

who spent at minimum 50% of their life on prophylaxis (Chapters 9, 10). 
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11 .2 dISCuSSIon of MAIn fIndInGS

The main focus of this thesis was to explore the associations between HRQoL, medication-related 

factors and patient outcomes in two samples – patients after KT and patients with bleeding disor-

ders. Our findings can be integrated into the model which was proposed in Chapter 1 (Figure 11.1). 

Based on the research questions, the main findings are grouped into two topics, which structure 

this discussion. The first topic concerns HRQoL and long-term outcomes in patients after KT (RQ1-

4). The second topic is dedicated to the level of haemophilia care in the EU and its association 

with patient outcomes and their HRQoL (RQ5-6).

figure 12 .1  Model of the relationships of the key constructs examined in this thesis

11 .2 .1 HRqol and long-term outcomes in patients after KT

An effect of HRQoL on long-term outcomes has been suggested by previous cross-sectional 

studies.2–5 Our study, however, confirms that physical and mental HRQoL already at 3 months 

post-KT is a reliable independent indicator of survival with a functioning graft over 10 years. 
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According to Griva et al. (2013), a substantial proportion of KT recipients report impaired physi-

cal HRQoL in spite of being leaner, younger and mostly non-diabetic. These impairments are an 

independent risk factor for poor outcomes over 12 years.5 In line with their findings, our results 

indicate that HRQoL assessment early after KT might provide additional information regarding 

patient outcomes and disease course that is not captured by traditional indices of clinical sta-

tus, independently of demographic, socioeconomic and clinical risk factors.6 Regular assess-

ment of HRQoL in a clinical setting may help to identify high-risk patients who may benefit from 

increased attention.

medIcal determInants of hrqol and lonG-term outcomes In patIents after Kt

Several medical factors that have been previously linked with HRQoL7 have been explored in this 

thesis. Our study focused predominantly on the role of kidney function, comorbidity or perceived 

side-effects of immunosuppressive treatment; however, we explored their associations with HRQoL 

while controlling them for relevant sociodemographic and psychosocial factors. 

Kidney function, in contrast to previous findings6, 8–11, was not associated with HRQoL in either 

study from Chapter 3 or Chapter 4, although it was confirmed as a significant predictor of long-

term patient outcomes. Legendre et al. (2014) found that in stable KT recipients a lower estimat-

ed glomerular filtration rate is independently associated with cardiovascular events12, which may 

also influence survival.13 Further prospective studies need to explore cardiovascular comorbidity 

and other potential cofounders that may influence the overall estimated glomerular filtration rate, 

HRQoL and survival. 

Comorbidity, on the other hand, was found to be significantly associated with physical HRQoL 

as well as with future mortality, in line with previous findings.14–16 According to Ojo et al. (2013), 

comorbidities and their management in each country’s health system are a possible explanation 

for the differences in long-term mortality rates, which vary hugely between different countries.17 

Special attention was paid to the role of perceived side-effects of immunosuppressive treatment. 

Modern immunosuppression methods have decreased the incidence of acute rejection episodes in 

the first months post-KT; however, this has not resulted in significant improvements over the long 

term.18 Legendre et al. (2014) suggest that in the long term, the role of a specific drug is minimal 

and that although immunosuppressive drugs play an important beneficial role in preventing rejec-

tion, they also play a deleterious role because of their side-effects.12 Higher levels of perceived side-

effects were previously linked with lower perceived HRQoL19–22 as well as with poor adherence.23–25 

We also showed that side-effects played an important role in HRQoL at 3 months after KT and in 

adherence to immunosuppressive treatment during the first year post-transplant as well as in restric-

tions of social participation 3 months – 6 years post-transplant. Although the levels of perceived side-
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effects of immunosuppressive treatment did not directly predict long-term survival, they did explain 

the most variance in both physical and mental HRQoL, adherence and social participation, and it is 

possible that they thereby had an indirect effect on survival. Although the effects of adverse effects 

of immunosuppressive treatment on HRQoL depend on the type of immunosuppressive used9, 26–28, 

they tend to worsen over time.29 In spite of this phenomenon, long-term kidney transplant recipients 

experience levels of perceived health similar to the short term, despite more symptoms and comor-

bidities.30 Our findings underline the need for ongoing screening for adverse effects in patients after 

KT, due to their paramount effect on the life of patients after KT. As Peters et al. pointed out in their 

study, due to the big gap between the levels of side-effects reported by the patient versus those ob-

served by physicians31, it is important to increase awareness of the impact of physical side effects 

from the patient’s perspective in order to improve overall HRQoL, adherence and social participation. 

Adequate management of symptoms and interventions to prevent comorbidity could prove useful to 

increase the long-term perceived health of KT recipients.

Finally, our study explored the effect of adherence on future patient outcomes, such as mortal-

ity and graft loss over 12 years. In line with previous findings32–36, poor adherence predicted worse 

outcomes: patients who admitted or were considered as delaying, skipping or altering their medica-

tion twice a month in the first year after kidney transplantation were more likely to lose their graft 

or to die during the follow-up. However, subclinical non-adherence (delaying, skipping or altering 

their medication once a month) did not predict either graft loss or mortality. Israni et al. (2011) 

found that non-adherence with a single immunosuppressive medication was not associated with 

a decline in eGFR.37 Massey et al. (2013) found an increase in self-reported non-adherence from 

17% to 27% in the period from 6 weeks to in 6 months post-transplant. The importance of adher-

ence and the necessity of immunosuppressive medication significantly decreased over time, and 

an increase in perceived graft longevity was related to a higher likelihood of non-adherence.38 It is 

therefore possible that patients who only occasionally broke their regimen did not increase their 

non-adherence as rapidly and therefore avoided affecting their long-term outcomes as those who 

behaved non-adherently every second week in their first year after KT. 

psychosocIal determInants of hrqol and lonG-term outcomes  

In patIents after Kt

This thesis also explored the psychosocial determinants of HRQoL and the long-term outcomes 

in patients after KT, such as personality traits, psychological distress, self-efficacy and social 

participation. According to Goetzmann et al. (2008) the experience of the transplant process 

may vary greatly from patient to patient, and a considerable number of transplant recipients 

require psychosocial support, despite the majority of patients showing an unquestionable 
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post-transplant improvement in psychosocial well-being.39 Our results indicated the superior 

effect of psychosocial distress over personality, similar to other studies40, 41, such as the one 

performed by Schulz et al. (2012), who found that personal characteristics act as a mediator 

between psychological distress and objective health.42 He also suggests that poor health and 

poor subjective interpretations of health in turn cause psychological distress by increasing cop-

ing demands while simultaneously decreasing coping resources. KT-specific distress, such as 

worry about the transplant, was previously confirmed to explain mental and physical HRQoL 

variance.43 In line with this, we also found that higher efficacy in stopping unpleasant emotions 

was associated with both higher physical and mental HRQoL at 3 months post-KT, similar to 

findings in other chronic disease patients.44 Self-efficacy was found to enhance self-care and 

thereby also HRQoL.45 This could explain why lower efficacy in getting support from family and 

friends was associated with higher mental HRQoL – the ability to maintain a certain level of 

independence and self-management could be more beneficial for one’s HRQoL than the ability 

to find support among peers. 

When it comes to social participation, most previous studies concern employment status; 

however, it is important to also consider other aspects of social participation outlined by the ICF 

framework.46 In line with previous findings47–50, our study has confirmed the association of social 

participation and physical HRQoL. A study conducted in the USA found that when KT recipients 

bear the label of disabled, regardless if the disability is real or perceived, they are less likely to 

participate in work and social activities. The author suggests that given the magnitude of influ-

ence of perceived disability, it is conceivable that its presence or absence should be the newest 

metric for success or failure of KT.51 In our sample, restrictions in social participation were also 

linked to future graft loss and mortality. To the best of our knowledge, similar findings have not 

yet been published.

11 .2 .2 lEvEl of HAEMoPHIlIA CARE In Eu, PATIEnT ouTCoMES And THEIR HRqol

As the management of haemophilia is complex, it is essential that those with the disorder should 

have ready access to a range of services provided by a multidisciplinary team of specialists.52 The 

management of haemophilia should not be based solely on achieving access to better treatment 

with safe factor concentrates; it should also include providing specialized comprehensive care by 

a multidisciplinary team of specialists trained in haemophilia management.53 Our studies high-

lighted differences across all levels of care, from home treatment to access to specialist care, de-

spite the recent promulgation of consensus guidelines designed to standardize the care for hae-

mophilia throughout the European continent. Similar findings were later confirmed by Fischer et 
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al. (2013), who found that the principles of haemophilia care were generally applied throughout 

14 European countries; however, some aspects of centralisation, national organisation of care, 

use of registries, formal paediatric care and prophylaxis for adults may be improved. This study, 

however, only included developed countries.54

Based on the information obtained from the National Member Organisations of the World 

Federation of Haemophilia, we explored what is established as modern haemophilia care – 

recombinant home treatment55, 56 – was still inaccessible in a number of Eastern European 

countries, and some countries resort to the use of cryoprecipitate. Our study is in line with find-

ings of Schramm et al. (2012), who found that access of European patients with haemophilia 

to optimal care with safe factor VIII concentrates is limited and depends on the region of resi-

dence.57 The same applied for prophylaxis, due to its increased cost – in 5 countries no prophy-

laxis was available for adults or even for children. The follow-up study revealed a significant 

improvement in access to prophylaxis and home treatment in the 19 countries that responded 

to the previous survey. 

The superior effect of prophylaxis as opposed to on-demand treatment due to its health and 

social benefits, such as decreased number of bleeds or ability to work, has been previously es-

tablished.58–60 Accordingly, long-term prophylaxis resulted in a lower presence of target joints, oc-

currence of serious bleeding episodes, recurring bleeding episodes and requirement for surgical 

procedures. New studies confirm our results, finding that prophylaxis started early and continuing 

throughout the lifespan has been successful in eliminating joint bleeds, preserving a nearly nor-

mal joint status61 and that on-demand therapy is not effective in preventing the development of 

haemophilic artropathy in a severe haemophilic population.62 In a paired-sample study, Ingerslev 

et al. (2014) confirmed that long-term prophylactic factor administration during childhood and ado-

lescents prevents joint destruction, and that these patients also report lower pain, better HRQoL 

and functional independence.63

The results also demonstrated consistently higher HRQoL in individuals who were on long-term 

prophylactic treatment when compared with on-demand treatment or intermittent prophylaxis and 

on-demand treatment, in line with previous literature.64-66 Since then, Aznar et al. (2014) have 

conducted a study exploring the effects of secondary prophylaxis in adults with severe haemo-

philia and its effect on their QoL, musculoskeletal assessment and haemarthrosis.62 They found 

significant improvements in all three factors over a 12-month period with only a small increase in 

factor use.62 Our results show that on-demand treatment results in more bleeding, more damage 

to joints, more time missed at work and worse HRQoL, but secondary prophylaxis may prevent 

further issues without dramatically increasing health care costs themselves, refraining from the 

gains mentioned before. 
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11 .3 STREnGTHS And lIMITATIonS of THE STudy

The strength of this thesis is its combination of cross-sectional and longitudinal design in two 

groups of chronic disease patients. The KT study was performed with up to 11 years of follow-up, 

which enabled us to explore the impact of medical and psychological factors on long-term patient 

outcomes. Therefore, the impact of our findings has a greater informative value in Chapter 4 and 

5 because of the uniformity of post-transplant time at baseline assessment. During the observa-

tion period the average number of patients undergoing KT at the Louis Pasteur University Hospi-

tal Transplantation centre in Kosice, Slovakia, was 31.4 per year – or about one quarter of all KT 

carried out in Slovakia. Therefore, our cohort explained a relevant number of national transplant 

recipients, and for this study all consecutive patients fitting the inclusion criteria were asked to 

participate to prevent selection bias. However, this may also be considered as one of the limita-

tions of the study – all of our patients were enrolled from a single centre, and the sample consisted 

of rather younger and predominantly white Caucasian patients; therefore, our findings cannot be 

generalized without further consideration. However, we used consecutive patients without selec-

tion. Similarly, we have limited information on patients who dropped out prior to the start of this 

study due to graft loss or mortality or on those who provided incomplete data at baseline. In kidney 

transplant recipients, the initial assessment was not conducted immediately after transplantation 

to prevent false findings due to perioperative stress, complications and subjective anticipation or 

suspense. Therefore, patients who died or lost their transplanted kidney before the first 3 months 

after KT were not incorporated into the study. 

The haemophilia study included data from over 36 countries with varying level of access to 

haemophilia treatment, thus enabling a better understanding of the effects of long-term prophy-

laxis on the individual and national level. All surveys were conducted through the National Mem-

ber Organisations and self-reported, so respondents may have some recall bias. The sample in 

Chapters 9 and 10 was defined by only two criteria – age and severity of the haemophilia – and 

future studies should also consider alternative factors, such as comorbidities. Also, there were 

concerns regarding the use of EQ-5D, since it may not adequately describe the health of people 

with disabilities. The UK-specific EQ-5D value set was used due to unavailability of value sets 

specific for other participating countries. However, as the EQ-5D is the preferred utility measure-

ment questionnaire for agencies carrying out Health Technology Assessments (HTA), such as the 

National Institute for Clinical Excellence (NICE, UK) and the Scottish Medicines Consortium (SMC, 

Scotland), it was considered an adequate tool to utilise in terms of health utilities and quality of life. 

Finally, for both studies it is important to stress that as these were observational studies; causal 

associations between predictors and outcomes cannot be definitely confirmed.
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11 .4 PRACTICE IMPlICATIonS

KIdney transplant recIpIents

Due to extensive research in the area of KT, the long-term outcomes across all age groups have 

vastly improved over the last two decades. In spite of this progress, successful KT is still associ-

ated with a relatively high rate of long-term mortality, which may be explained by pre- and post-

transplant medical care.17 Our study indicates that in order to keep on improving HRQoL and both 

graft and patient survival, adequate management of symptoms and interventions to prevent co-

morbidity could prove useful to increase long-term perceived health of kidney transplant recipi-

ents. Regular assessment of HRQoL in the clinical setting may help to identify high-risk patients 

who might benefit from the increased attention, and HRQoL may also be a reliable indicator of 

future patient outcomes.

HRQoL was found, in line with previous findings49, to be strongly associated with personal and 

environmental factors, such as psychological distress, coping efficacy, social participation or so-

cial support. Psychological distress was associated with poorer HRQoL, and other studies have 

shown that certain types of distress40, such as depression, were very commonly found in patients 

living alone.67-71 Our study also revealed the inverse relationship between social support and non-

adherence as well as the impact of restrictions in social participation on graft loss and mortality. 

A multidisciplinary team should strive to be familiar with indicators of depression or lack of sup-

portive network, to be able to recognize these indicators in their patients and to provide them with 

instrumental and emotional support in dealing with these issues.

Similarly, alternative ways to improve HRQoL and long-term patient outcomes, such as interven-

tion programmes, should be explored. In patients awaiting KT, certain types of cognitive-behaviour 

therapy, such as the quality of life therapy, was found to be effective in improving overall quality 

of life72 and therefore it could also be adapted for patients after KT. Alternatively, a multi-discipli-

nary team could assist their patients in improving their future HRQoL by providing intervention 

programmes focused on dealing with depression and anxiety by providing patients with alterna-

tive coping strategies and with peer support from other patients experiencing a similar situation. 

patIents wIth haemophIlIa

As a rare, hereditary lifelong condition, haemophilia can be successfully treated to lengthen lifes-

pan and to increase the ability of these patients to contribute to society, if an appropriate level of 

care is provided. The findings from this study can and should be used by national member organi-

sations in collaboration with their haemophilia clinicians to advocate for improving care in their 

specific country where deficiencies have been identified. In most countries, the life expectancy of 
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persons with haemophilia has increased over the recent years due to safe and largely available 

replacement therapy, and therefore also the incidence of age-related comorbidities.73 Already there 

has been an indication that ageing males with haemophilia have concerns about the health care 

system and its ability to respond to the need of the ageing patients with haemophilia.74 We would 

therefore suggest not only continuing with the implementation of the principles of haemophilia care 

but also their regular updating in order to ensure the best care for the entire haemophilia cohort. 

Our findings, along with previous studies, also stress the need for continuous monitoring of HRQoL 

and its determinants to identify an increased need of care in the haemophilia population.75 Spe-

cific attention should be paid to any psychosocial distress and symptoms of depression, which 

have been shown to have a stronger effect on overall HRQoL in persons with haemophilia than 

their physical health.76

Finally, in order to ensure the best outcomes, assessment of adherence should become a routine 

part of hospital appointments. Previous studies indicate that when there is any change in a treat-

ment regimen, such as moving from being infused by a parent to self-infusion or from prophylaxis 

to on-demand, adherence may be compromised.66 Better adherence was found in persons with 

longer exposure to prophylaxis77, indicating that continuous education and health promotion play 

and important role in maintaining adherence. 

To reach these objectives, it is essential to have the participation of the patient and family 

members and to strive for the financial and legislative support from the government in order to 

improve the HRQoL for the community of patients with haemophilia.

11 .5 IMPlICATIonS foR fuTuRE RESEARCH

In KIdney transplant recIpIents

Based on our findings on the association between medical and psychosocial factors, HRQoL and 

patient outcomes in a prospective observation design from a single centre cohort study, we sug-

gest extending this research to all four transplant centres in the Slovak Republic and if possible 

also involving international cooperation. A robust study obtaining a larger sample of KT patients in 

a longitudinal design would enable the modelling of causal pathways between the factors outlined 

in this thesis, such as side-effects, HRQoL, adherence and patient outcomes, as well as additional 

clinical indicators, such as factors of the donor, pre-transplant period or early post-transplant recov-

ery. Secondly, the effectiveness of intervention programmes focused on improving HRQoL should 

be explored. Our findings indicate that certain factors, such as psychological distress, self-efficacy 

or social participation, may affect patients’ HRQoL and thereby also their long-term outcomes; 

however, these pathways need to be verified. 
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In haemophIlIa patIents

Future research should verify our findings using a more robust methodology. It would be instruc-

tive to extend the survey to even more countries, especially those which use low levels of FVIII 

per capita, in order to assess what may well be, in effect, a baseline utility figure. A longitudinal 

design should be implemented in order to allow for a more extensive analysis of factors impacting 

patient outcomes and HRQoL. Similarly, future studies should also include the aging haemophilia 

population and explore the effect of comprehensive care and access to prophylactic treatment on 

patient outcomes over an even longer period of time. The prosperity of a country and the amount 

of money it spends on its health care system should play a role in such studies.

Additional data, such as social participation, assessment of adherence or psychosocial vari-

ables, should be collected to allow the interpretation in a broader context. The literature relating 

to psychosocial issues in persons with haemophilia is extremely heterogeneous.78 There is a need 

for more robust research to explore the social and psychological aspects of life with haemophilia, 

such as depression, coping and social support. The assessment of social participation, currently 

involving predominantly the ability to work, a perspective which should be broadened, should ex-

pand to include all factors outlined by the ICF framework. Finally, more research on health promo-

tion and behaviour change is needed to develop more effective intervention strategies to promote 

continued prophylaxis in adolescents and young adults.

11 .6 ConCluSIon

This thesis analysed the sociodemographic, psychological and medical determinants of HRQoL 

as well as the effect of adherence to the immunosuppressive regimen and restrictions in social 

participation in patients after kidney transplantation and in patients with haemophilia. We found 

that they were associated with long-term patient outcomes such as graft loss and mortality in 

kidney transplant recipients. A number of medical factors were identified as being associated 

with HRQoL, such as kidney function, comorbidities, or side-effects of immunosuppressive treat-

ment, along with psychosocial variables, such as personality, distress and coping efficacy. HRQoL 

3 months after KT was established as a significant predictor of patient and graft survival over 

10 years’ time. Poor adherence to immunosuppressive treatment in the first year post-transplant 

and restrictions in social participation, on the other hand, increased the risk of graft loss and mor-

tality over 12 and 10 years, respectively.

We also found that prophylactic vs. on-demand treatment was significantly associated with 

a different number of bleeds, joint damage, social participation and quality of life in adults with 

haemophilia in Europe and Canada. When analysing the level of implementation of European prin-
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ciples of haemophilia care across Europe, we found large disparities in access to treatment and 

medical care in patients with haemophilia. There has been improvement in this area, however, in 

a number of countries, which is mostly due to the involvement of National patient organisations 

advocating in the interest of their members.

Our study indicates that in order to keep on improving long-term patient outcomes, adequate 

access to medical care, including management of symptoms and interventions to prevent comor-

bidity, could be useful to increase long-term perceived health of chronic disease patients. Regular 

assessment of HRQoL in a clinical setting may help to identify high-risk patients who may benefit 

from the increased attention and act as a reliable indicator of future patient outcomes. In addition, 

such assessment should be integrated into research as a component of the evidence required 

to justify the high costs of lifelong therapy. Aside from striving to improve HRQoL and long-term 

patient outcomes by managing clinical indicators, such as comorbidity and side-effects, comple-

mentary programmes and services to enhance long-term outcomes should be explored. This would 

include ongoing education on adherence and training programmes designed to enhance different 

ways of coping with distress. To reach these objectives, it is essential to involve the community 

of patients and family members and their medical team and to strive for financial and legislative 

support from the government.

Future research should explore the causal pathways between the factors outlined in this thesis, 

such as side-effects, access to treatment, HRQoL, adherence and patient outcomes, as well as 

additional clinical indicators. In addition, the effectiveness of intervention programmes focused 

on improving HRQoL should be explored. The findings presented in this thesis need to be verified 

and further developed in more robust research, including transnational studies and those with 

a longitudinal design.
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From the time of diagnosis, patients with a chronic condition have to deal with the many conse-

quences of their illness and have to adapt to a new lifestyle and to changes in their health-related 

quality of life (HRQoL). This is particularly difficult in patients for whom the most effective treatment 

is associated with significant side effects, such as immunosuppressive treatment in patients after 

kidney transplantation (KT), or for whom treatment is not always available, such as prophylactic 

treatment in patients with haemophilia. 

The aim of this thesis was to explore the associations between HRQoL, medication-related fac-

tors and patient outcomes in these two chronic disease groups – patients after KT and patients 

with bleeding disorders. Additionally, we explored specific issues in each group: psychosocial fac-

tors determining HRQoL, adherence to immunosuppressive treatment and social participation 

in patients after KT, and access to treatment and medical services in patients with haemophilia 

throughout Europe. 

chapter 1 provides a general introduction to quality of life, factors associated with treatment and 

quality of life in patients after KT and in patients with a bleeding disorder. Furthermore, a model and 

6 research questions regarding quality of life, treatment factors and patient outcomes are formulated. 

chapter 2 provides information about the design of the study. It provides information about 

the samples, data sources, measures and statistical analyses used in this thesis.

chapter 3 explores the associations between personality traits (neuroticism, extroversion), 

the level of psychological distress and HRQoL in patients after KT, when controlled for mutually 

and when controlled for sociodemographic and medical variables. Higher physical HRQoL was 

associated with younger age, higher education and income, a low number of comorbid diseases, 

lower neuroticism and distress. Higher mental HRQoL was associated with higher education and 

income, longer time from KT, higher extroversion, lower neuroticism and distress. In both physical 

and mental HRQoL, actual distress was the best predictor, even when controlled for neuroticism.

chapter 4 examines how HRQoL reflects the coping efficacy and side-effects of immunosup-

pressive treatment as well as the ability to predict long-term patient and graft survival based on 

the HRQoL of patients at baseline. Higher efficacy in stopping unpleasant emotions was associ-

ated with both higher physical and mental HRQoL at baseline. Additionally, lower efficacy in get-

ting support from family and friends was associated with higher mental HRQoL. Regarding the 

impact of physical and mental HRQoL at baseline on patient and graft survival for up to 10 years, 

patients reporting higher physical and mental HRQoL at baseline had higher odds of surviving with 

a functioning graft over 10 years, as did higher age and better kidney function. 

chapter 5 investigates the association between sociodemographic factors, medical factors 

(kidney function, side-effects) and social support and different levels of adherence. Female sex, 

higher education, higher perceived side-effects of corticosteroids, better perceived cardiac and 
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renal function, higher perceived family social support and lower support from significant others 

in the first year post-transplantation were associated with full adherence to immunosuppressive 

treatment. The predictive value of adherence to immunosuppressive medication in the first year 

after KT as a determinant of graft loss and mortality up to 12 years was also explored. Poor ad-

herence to immunosuppressive medication in the first year after KT increased the likelihood of 

graft loss and mortality over 12 years compared with adherent patients.

chapter 6 analyses the association between physical and mental HRQoL and relevant post-

KT factors such as kidney function, side-effects of immunosuppressive treatment, comorbidity 

and social participation (SP). Restrictions in SP were associated with living alone, worse kidney 

function, more severe side-effects of immunosuppressive treatment and lower physical HRQoL. 

Furthermore, we explored the impact of SP on future graft loss and mortality for up to 10 years 

when controlled for relevant sociodemographic and medical factors at baseline. Restrictions in SP 

at baseline were associated with an increased risk of graft loss and mortality at follow-up, along 

with lower education, worse kidney function and a higher number of comorbidities.

chapter 7 comprises information about the organisation of haemophilia care and treatment 

available at a national level in 19 European countries, with a specific focus on consensus guide-

lines designed to standardise the care of haemophilia throughout Europe. The received responses 

highlighted differences in the level of care. There was a wide range in factor VIII consumption, and 

in some Eastern European countries cryoprecipitate is still used.

chapter 8 provides information about the organisation of haemophilia care and treatment 

available at the national level in 35 European countries and its main objective is to identify dif-

ferences in the availability of treatment and care. Similar to Chapter 7, the responses highlighted 

major differences in the availability of treatment and care. There was a wide range in factor VIII 

consumption, with usage ranging from 0.10 IU/capita in Armenia to 8.56 IU/ capita in Sweden 

(median: 3.59 IU/capita). The decrease in health budgets in many countries was not matched by 

decreases in the use of FVIII per capita. In the 19 countries which responded to the previous sur-

vey, there was a significant improvement in access to prophylaxis and home treatment.

chapter 9 presents information about the organisation of haemophilia care and treatment avail-

able at the national level of four countries. The differences in quality of life, level of treatment and 

implications for national health care are also explored. Long-term prophylaxis was associated with 

a lower presence of target joints, the occurrence of serious bleeding episodes, recurring bleeding 

episodes, the requirement of surgical procedures and less time missed at work. Prophylaxis in-

creased mobility and the ability to do everyday activities and improved the HRQoL of people with 

severe haemophilia. Health care utility in patients with on-demand therapy was significantly lower 

than other groups who spent a minimum of 50% of their life on prophylaxis. 
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chapter 10 presents information about the organisation of haemophilia care and treatment 

available at the national level of six countries. This study shows that the benefit of prophylaxis 

continued into adulthood significantly increases HRQoL. On-demand treatment results in a lower 

utility value in relation to quality of life for people with severe haemophilia. Prophylaxis started at 

an early age and continued into adulthood results in less bleeding, less damage to joints and less 

time missed at work. Prophylaxis increases mobility and the ability to do everyday activities and 

improves the health-related quality of life of people with severe haemophilia.

Finally, chapter 11 presents the condensed outcomes of this study, discusses them in the 

framework of existing knowledge, argues their strengths and weakness, goes into their implica-

tions for practice and offers new possibilities for further research. 

In KT recipients, a number of medical factors were identified to be associated with HRQoL, 

such as kidney function, comorbidities or side-effects of immunosuppressive treatment, along 

with psychosocial variables, such as personality, distress and coping efficacy. HRQoL at baseline 

was established as a significant predictor of patient and graft survival over 10 years’ time. On 

the other hand, poor adherence to immunosuppressive treatment in the first year post-transplant 

and restrictions in social participation increased the risk of graft loss and mortality over 12 and 

10 years, respectively.

In patients with haemophilia, prophylactic vs. on-demand treatment were significantly asso-

ciated with a different number of bleeds, joint damage, social participation and quality of life in 

adults in Europe and Canada. When analysing the level of implementation of European principles 

of haemophilia care across Europe, we found large disparities in access to treatment and medical 

care in patients with haemophilia. There has been, however, improvement in this area in a number 

of countries, which is mostly due to the involvement of national patient organisations advocating 

for the interest of their members.

The findings of this thesis indicate that in order to improve long-term outcomes, adequate ac-

cess to medical care, including management of symptoms and interventions to prevent comor-

bidity, could be useful to increase long-term the perceived health of chronic disease patients. 

Regular assessment of HRQoL in a clinical setting may help to identify high-risk patients who may 

benefit from the increased attention, as HRQoL may act as an indicator of their future outcomes. 

Potential benefits of complementary programmes, such as education programmes on adherence 

or training programmes designed to enhance coping strategies, should be also explored. Finally, 

in order to reach these objectives, it is essential to involve the community of patients and fam-

ily members and their medical team as well as to strive for the financial and legislative support 

from the government.

More robust and transnational research is needed to explore the underlying mechanisms between 
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the factors outlined in this thesis, such as side-effects, access to treatment, HRQoL, adherence 

and patient outcomes, as well as additional clinical indicators. In addition, the effectiveness of 

intervention programmes focused on improving HRQoL should be explored. 
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Od momentu stanovenia diagnózy sa jednotlivci s chronickým ochorením musia vysporiadať s mnohými 

dôsledkami ich ochorenia, prispôsobiť sa novému životnému štýlu a zmenám v ich so zdravím súvi-

siacou kvalitou života (ZSKŽ). To je obzvlášť náročné, ak je najúčinnejšia liečba spojená s výraznými 

vedľajšími účinkami ako v prípade imunosupresívnej liečby u pacientov po transplantácii obličky (TO) 

alebo nie je vždy k dispozícii ako v prípade profylaktickej liečby pacientov s hemofíliou.

Cieľom tejto práce bolo preskúmať vzťah medzi ZSKŽ, faktormi spojenými s liečbou a dlho-

dobými výsledkami v dvoch skupinách pacientov s rozdielnymi chronickými ochoreniami – pacienti 

po TO a pacienti s poruchou zrážanlivosti krvi. Taktiež sme sa zaoberali konkrétnymi problémami 

v každej skupine: v skupine pacientov po TO sme zisťovali psychosociálne faktory podmieňujúce 

ZSKŽ, dodržiavanie imunosupresívnej liečby a sociálnu participáciu jednotlivcov; na druhej strane 

u pacientov s hemofíliou sme skúmali prístup k liečbe a zdravotným službám v rámci Európy.

prvá kapitola poskytuje všeobecný úvod do kvality života a popisuje faktory spojené s liečbou 

a kvalitou života u pacientov po TO a s hemofíliou. Súčasne táto kapitola predstavuje teoretický 

model a 6 výskumných otázok týkajúcich sa ZSKŽ, faktorov liečby a dlhodobých výsledkov pacientov.

druhá kapitola podáva informácie o dizajne štúdie, skúmanej vzorke respondentov, použitých 

dátach, metodikách a štatistických analýzach aplikovaných v tejto práci. 

tretia kapitola sa zaoberá vzťahmi medzi osobnostnými rysmi (neuroticismus, extroverzia), 

úrovňou psychického distresu a ZSKŽ pacientov po TO, kontrolovaných vzájomne ako aj sociode-

mografickými a medicínskymi premennými. Vyššia telesná ZSKŽ bola spojená s mladším vekom, 

vyšším vzdelaním a príjmom, nižším počtom komorbídít, nižším neuroticismom a distresom. Vyššia 

duševná ZSKŽ bola spojená s vyšším vzdelaním a príjmom, dlhším časom po TO, vyššou extrover-

ziou, nižším neuroticismom a distresom. Distres sa ukázal ako najlepší prediktor fyzickú a súčasne 

aj duševnú ZSKŽ, a to aj keď bol kontrolovaný pre neuroticizmus.

Štvrtá kapitola skúma, ako ZSKŽ odráža účinnosť zvládania a vedľajšie účinky imunosupre-

sívnej liečby, rovnako ako schopnosť predpovedať dlhodobé prežitie štepu a pacienta na základe 

ZSKŽ pacientov tri mesiace po TO. Vyššia účinnosť potlačiť nepríjemné emócie bola spojená ako s 

vyššou fyzickou a psychickou ZSKŽ tri mesiace po TO. Navyše nižšia schopnosť získavať podporu od 

rodiny a priateľov bola spojená s vyššou psychickou ZSKŽ. Vyšší vek, lepšia funkcia štepu a vyššia 

fyzická a psychická ZSKŽ tri mesiace po TO zároveň zvýšili pravdepodobnosť prežitia s funkčnou 

obličkou v priebehu nasledujúcich desiatich rokov. 

piata kapitola sa zaoberá vzťahom medzi sociodemografickými faktormi, medicínskymi fak-

tormi (funkcia štepu, nežiaduce účinky), sociálnou oporou a úrovňou dodržiavania predpísanej 

liečby. Ženské pohlavie, vyššie vzdelanie, subjektívne viac vnímané nežiaduce účinky imunosu-

presív, subjektívne lepšia funkcia srdca a obličiek, vyššia sociálna opora od rodiny a nižšia opora 

od signifikantnej osobz v prvom roku po transplantácii boli spojené s plným dodržiavím imunosu-
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presívnej liečby. Navyše, nedostatočné dodržiavanie imunosupresívnej liečby v prvom roku po TO 

signifikantne zvýšilo pravdepodobnosť straty štepu a úmrtia v priebehu nasledujúcich dvanástich 

rokov v porovnaní s pacientami, ktorí plne dodržiavali liečbu.

Šiesta kapitola analyzuje vzťah medzi fyzickou a duševnou ZSKŽ, sociálnou participáciou (SP), 

subjektívnymi a objektívnymi ukazovateľmi po TO, ktorými boli vedľajšie účinky imunosupresívnej 

liečby, funkcia štepu, a komorbidity. Obmedzenia v SP boli spojené so životom osamote, horšou 

funkciou štepu, vážnejšími vedľajšími účinkami imunosupresívnej liečby a horšou fyzickou ZSKŽ. 

Obmedzenia v SP, nižšie vzdelanie, horšia funkcia štepu a väčší počet komorbidít boli súčasne aso-

ciované so zvýšeným rizikom straty štepu a úmrtnosťou v priebehu nasledujúcich desiatich rokov.

siedma kapitola obsahuje informácie o organizácii starostlivosti a dostupnosti liečby pre pa-

cientov s hemofíliou v devätnástich Európskych krajinách, s osobitným zameraním na dodržiavanie 

smerníc o štandardizácii hemofilickej starostlivosti v celej Európe. Výsledky prieskumu zvýraznili 

rozdiely v úrovni starostlivosti, v spotrebe faktora VIII (FVIII) a taktiež trvalé používanie kryoprecipi-

tátu v niektorých východoeurópskych krajinách.

Ôsma kapitola skúma dostupnosť liečby a organizáciu starostlivosti u pacientov trpiacich he-

mofíliou v tridsiatich piatich Európskych krajinách s hlavným cieľom identifikovať ich odlišnosti. 

Podobne ako v siedmej kapitole, výsledky preukázali významné rozdiely v dostupnosti liečby a sta-

rostlivosti, ako napríklad v spotrebe FVIII, s rozmedzím od 0.10 IU na obyvateľa v Arménsku do 

8.56 IU na obyvateľa vo Švédsku (medián: 3.59 IU na obyvateľa). V mnohých krajinách zníženie 

rozpočtu pre zdravotníctvo nekorešpondovalo s poklesom v užívaní FVIII. V devätnástich krajinách, 

ktoré sa zúčastnili predchádzajúceho prieskumu, došlo k výraznému zlepšeniu v dostupnosti pre-

vencie a domácej liečby.

deviata kapitola sa zaoberá organizáciou hemofilickej starostlivosti a dostupnej liečby v štyroch 

krajinách a súčasne skúma rozdiely v kvalite života, v úrovni liečby a dôsledky pre národnú zdravotnú 

starostlivosť. Dlhodobá profylaktická liečba bola spojená s nižším výskytom takzvaných cieľových 

kĺbov, závažných a opakovaných krvácaní, chirurgických zákrokov, ale aj kratším obdobím prácen-

eschopnosti. Navyše profylaxia zvyšovala mobilitu a schopnosť vykonávať každodenné činnosti 

a tiež zlepšila ZSKŽ u ľudí s ťažkou hemofíliou. ZSKŽ u pacientov s liečbou „podľa potreby“ bola 

významne nižšia ako u pacientov ktorí strávili minimálne 50% svojho života na profylaxii.

desiata kapitola prezentuje organizáciu hemofilickej starostlivosti a dostupnosť liečby v šiestich 

krajinách. Poukazuje na to, že profylaxia, ktorá pokračuje do dospelosti, výrazne zvyšuje ZSKŽ. 

Avšak liečba „podľa potreby“ má za následky nižšiu ZSKŽ u pacientov trpiacich ťažkou hemofíliou. 

Profylaxia od ranného veku s pokračovaním do dospelosti má za následok menej krvácaní, menšie 

poškodenie kĺbov a menej vymeškaného pracovného času. Profylaxia navyše zvyšuje pohyblivosť 

a schopnosť vykonávať každodenné činnosti a zlepšuje ZSKŽ u ľudí s ťažkou hemofíliou.
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Posledná jedenásta kapitola uvádza skrátené výsledky celej práce, diskutuje o nich v rámci 

existujúcich vedomostí, poukazuje na ich silné stránky, ale aj slabiny výskumu, uvádza dôsledky 

pre prax a ponúka nové možnosti pre budúci výskum.

U pacientov po TO boli v tejto práci identifikované zdravotné, ale aj psychosociálne faktory s do-

padom na ZSKŽ, napríklad: funkcia štepu, komorbidity, vedľajšie účinky imunosupresívnej liečby, 

typ osobnosti, úzkosť a účinnosť zvládania. Navyše ZSKŽ v prvom roku po transplantácii obličky 

predikovala prežívanie pacienta a štepu v priebehu nasledujúcich desiatich rokov. Na druhej strane, 

nedostatočné dodržiavanie predpísanej imunosupresívnej liečby v prvom roku po transplantácii 

a obmedzenia v sociálnej participácii zvyšovali riziko straty štepu a úmrtnosti počas nasledujúcich 

dvanástich, respektíve desiatich rokov. 

U pacientov s hemofíliou sme preukázali významnú rozdielnosť medzi užívaním profylaktickej 

liečby a liečby „podľa potreby“, v zmysle asociácie s frekvenciou a intenzitou zakrvácania, poškodením 

kĺbov, sociálnou participáciou a kvalitou života u dospelých v Európe a Kanade. Analýza úrovne im-

plementácie európskych princípov hemofilickej starostlivosti v Európe upozornila na veľké rozdiely 

v prístupe k liečbe a zdravotnej starostlivosti u pacientov s hemofíliou. V mnohých krajinách ale 

došlo k pokroku v tejto oblasti, čo je väčšinou dôsledok zapojenia národných pacientskych organ-

izácií v obhajovaní záujmov svojich členov.

Výsledky tejto práce naznačujú, že pre zlepšenie dlhodobých výsledkov je potrebný dostatočný 

prístup k lekárskej starostlivosti, vrátane usmernenia symptómov a intervencií, ktoré spolu môžu 

ovplyvniť nielen rozsah a symptómy základného ochorenia, ale aj pridružené komorbidity. Týmto 

spôsobom môžeme byť nápomocní pre zvýšenie dlhodobého pociťovaného zdravia pacientov 

s chronickou chorobou. Navyše pravidelná monitorácia ZSKŽ v klinickom prostredí môže pomôcť 

identifikovať vysoko rizikových pacientov, ktorí by mohli mať prospech zo zvýšenej lekárskej sta-

rostlivosti, keďže ZSKŽ môže slúžiť ako ukazovateľ ich dlhodobých výsledkov. Potenciálny prínos 

doplnkových projektov, ako napríklad vzdelávacie programy pre dodržiavanie liečby alebo programy 

s cieľom zvýšiť copingové stratégie, by mal byť tiež preskúmaný. V záujme dosiahnutia týchto cieľov, 

je však nevyhnutné do celého procesu zapojiť komunitu pacientov, ich rodinných príslušníkov a le-

kársky tím, so súčasnou apeláciou o finančnú a legislatívnu podporu zo strany vlády.

Na preskúmanie základných mechanizmov medzi faktormi uvedenými v tejto práci je potrebný 

robustnejší a nadnárodný výskum, ktorý by dodatočne zahŕňal aj ďalšie klinické ukazovatele. Budúci 

výskum by mal taktiež skúmať účinnosť intervenčných programov zameraných na zlepšenie ZSKŽ 

v oblasti chronických chorôb.
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Vanaf het moment dat de diagnose wordt gesteld, hebben patiënten met een chronische aandoen-

ing te maken met de vele gevolgen van hun ziekte en moeten ze zich aanpassen aan een nieuwe 

levensstijl en veranderingen in hun aan gezondheid gerelateerde kwaliteit van leven (GGKvL). Dit 

is bijzonder moeilijk bij patiënten bij wie de behandeling wordt geassocieerd met significante bi-

jwerkingen, zoals de immunosuppressieve behandeling bij patiënten na niertransplantatie (KT), of 

voor wie behandeling niet altijd beschikbaar is, zoals de profylactische behandeling van patiënten 

met hemofilie.

Het doel van dit proefschrift was om de verbanden tussen GGKvL, medicatie-gerelateerde fac-

toren en patiëntuitkomsten in deze twee chronische ziekte groepen te onderzoeken - patiënten na 

KT en patiënten met hemofilie. Daarnaast hebben we in beide groepen specifieke vragen verkend: 

of psychosociale factoren GGKvL, therapietrouw aan immunosuppressiva en sociale participatie 

bij patiënten na KT bepalen, en de toegang tot de behandeling en medische voorzieningen bij 

patiënten met hemofilie in Europa.

hoofdstuk 1 geeft een algemene inleiding in GGKvL, factoren die samenhangen met de be-

handeling en GGKvL bij patiënten na KT en bij patiënten met hemofilie. Verder zijn een model 

en zes onderzoeksvragen met betrekking tot GGKvL, behandelfactoren en de patiëntuitkomsten 

geformuleerd.

hoofdstuk 2 geeft informatie over de opzet van het onderzoek. Verder wordt ingegaan op de 

gebruikte steekproeven, gegevensbronnen, maatregelen en statistische analyses die in dit proef-

schrift gebruikt worden.

In hoofdstuk 3 wordt het verband onderzocht tussen persoonlijkheidskenmerken (neuroti-

cisme, extraversie), het niveau van psychische distress en GGKvL bij patiënten na KT, wanneer 

met controle van deze variabelen en voor sociaal-demografische en medische variabelen. Hogere 

fysieke GGKvL werd geassocieerd met jongere leeftijd, hoger onderwijs en inkomen, een laag aan-

tal comorbide aandoeningen, en lagere neuroticisme en distress. Hogere mentale GGKvL werd 

geassocieerd met een hogere opleiding en inkomen, langere tijd sinds KT, hogere extraversie, neu-

roticisme en lagere distress. In zowel de fysieke en mentale kwaliteit van leven was de werkelijke 

distress de beste voorspeller, ook na controle voor neuroticisme.

hoofdstuk 4 onderzoekt het verband tussen GGKvL en de effectiviteit van coping en bijwerkingen 

van immunosuppressieve behandeling alsmede het vermogen om langdurige patiënt- en trans-

plantaatoverleving op basis van de GGKvL van patiënten bij de beginmeting te voorspellen. We 

vonden een verband tussen een grotere effectiviteit in het stoppen van onaangename emoties 

en zowel een hogere fysieke als mentale GGKvL bij de beginmeting. Bovendien vonden we een 

verband tussen lagere effectiviteit bij het verkrijgen van steun van familie en vrienden en hogere 

mentale GGKvL. Over de impact van fysieke en mentale GGKvL bij de beginmeting van de patiënt 
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op patiënt- en transplantaatoverleving voor maximaal 10 jaar, hadden patiënten met een hogere 

fysieke en mentale GGKvL bij de beginmeting een hogere kans op overleven met een functioner-

end transplantaat, evenals bij een hogere leeftijd en een betere nierfunctie.

In hoofdstuk 5 wordt het verband tussen sociaal-demografische factoren, medische factoren 

(nierfunctie, bijwerkingen), sociale steun en de verschillende niveaus van therapietrouw onder-

zocht. We vonden een verband tussen vrouwelijk geslacht, hoger onderwijs, meer waargenomen 

bijwerkingen van corticosteroïden, beter waargenomen hart- en nierfunctie, hoger gepercipieerde 

sociale steun van familie en minder steun van belangrijke anderen in het eerste jaar na de trans-

plantatie en de volledige therapietrouw met betrekking tot immunosuppressieve behandeling. De 

voorspellende waarde van de therapietrouw met betrekking tot immunosuppressieve medicatie in 

het eerste jaar na KT als determinant van het verlies van het transplantaat en sterfte tot 12 jaar 

na KT werd ook onderzocht. Gebrekkige therapietrouw met betrekking tot immunosuppressieve 

medicatie in het eerste jaar na KT verhoogde de kans op verlies van het transplantaat en op ster-

fte in vergelijking met de meer therapietrouwe patiënten. 

In hoofdstuk 6 wordt het verband onderzocht tussen fysieke en mentale GGKvL en relevante 

post-KT factoren zoals nierfunctie, bijwerkingen van immunosuppressieve behandeling, comor-

biditeit en sociale participatie (SP). We vonden een verband tussen beperkingen in de SP met 

zelstandig wonen, een verslechterde nierfunctie, meer ernstige bijwerkingen van de immunosup-

pressieve behandeling en slechtere fysieke GGKvL. Verder werd de impact van de SP onderzocht 

op het toekomstig verlies van het transplantaat en de sterfte tot 10 jaar bij controle voor relevante 

sociaal-demografische en medische factoren bij de beginmeting. We vonden een verband tussen 

de beperkingen in de SP bij de beginmeting en een verhoogd risico op verlies van het transplan-

taat en sterfte bij follow-up, samen met een lagere opleiding, slechtere nierfunctie en een hoger 

aantal comorbide aandoeningen. 

hoofdstuk 7 bevat informatie over de organisatie van de zorg voor hemofilie en de behande-

ling die beschikbaar is op nationaal niveau in 19 Europese landen, met een specifiek focus op 

consensus richtlijnen die ontwikkeld zijn om de zorg voor hemofilie in heel Europa te standaard-

iseren. De ontvangen reacties wezen op verschillen in het niveau van de zorg. Tussen landen 

bestond er een groot verschil in factor VIII consumptie, terwijl in sommige Oost-Europese landen 

cryoprecipitaat nog steeds gebruikt werd.

hoofdstuk 8 geeft informatie over de organisatie van de zorg voor hemofilie en de behande-

ling die beschikbaar is op nationaal niveau in 35 Europese landen; de voornaamste doelstelling 

is om verschillen in de beschikbaarheid van de behandeling en zorg te identificeren. Net als in 

Hoofdstuk 7, wezen de antwoorden op grote verschillen in de beschikbaarheid van behandeling 

en zorg. Er was een groot verschil in factor VIII consumptie, met gebruik variërend van 0,10 IU/
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capita in Armenië tot 8,56 IU/capita in Zweden (mediaan: 3,59 IU/capita). De afname van de 

gezondheidsbegrotingen is in veel landen niet gekoppeld aan de afname in het gebruik van fac-

tor VIII per capita. In de 19 landen die reageerden op de vorige enquête, was er een significante 

verbetering van de toegang tot profylaxe en thuisbehandeling.

hoofdstuk 9 geeft informatie over de organisatie van de zorg voor hemofilie en de behandeling 

die beschikbaar is op nationaal niveau van vier landen. De verschillen in kwaliteit van leven, het 

niveau van de behandeling en de gevolgen voor de nationale gezondheidszorg worden ook onder-

zocht. Wij vonden een verband tussen een langdurige profylaxe en een lagere aanwezigheid van 

gewrichten met bloedingen, het optreden van ernstige bloedingsepisodes, terugkerende bloedin-

gen, de noodzaak van chirurgische procedures en minder tijd die men verzuimde. Profylaxe deed 

de mobiliteit toenemen alsmede het vermogen om dagelijkse activiteiten te ondernemen en een 

verbetering van de kwaliteit van leven van mensen met ernstige hemofilie. Het gebruik van ge-

zondheidszorg bij patiënten met on-demand therapie was beduidend lager dan andere groepen 

die ten minste 50% van hun leven profylaxe kregen.

hoofdstuk 10 geeft informatie over de organisatie van de zorg voor hemofilie en de behande-

ling die beschikbaar is op nationaal niveau van zes landen. Deze studie laat zien dat de voorde-

len van profylaxe voortgezet in de volwassenheid de kwaliteit van leven aanzienlijk verhoogt. 

On-demand behandeling resulteert in een lagere kwaliteit van leven voor mensen met ernstige 

hemofilie. Profylaxe begonnen op jonge leeftijd en voortdurend tot in de volwassenheid resulteert 

in minder bloedingen, minder schade aan de gewrichten en minder verzuim. Profylaxe vergroot 

de mobiliteit en het vermogen om dagelijkse activiteiten te verrichten en verbetert de GGKvL van 

mensen met ernstige hemofilie.

Tot slot presenteert hoofdstuk 11 de gecondenseerde uitkomsten van dit onderzoek, bespreekt 

ze in het kader van de bestaande kennis, geeft de sterke en zwakke punten weer, alsmede hun 

implicaties voor de praktijk en voor nieuwe mogelijkheden van verder onderzoek.

Bij KT ontvangers werd een aantal medische factoren geïdentificeerd dat verband hield met 

GGKvL zoals nierfunctie, comorbiditeit of de bijwerkingen van de immunosuppressieve behandeling 

samen met psychosociale variabelen, zoals persoonlijkheid, angst en de effectiviteit van coping. 

We vonden dat GGKvL bij de beginmeting een belangrijke voorspeller was van de overleving van 

de patiënt en het transplantaat tot 10 jaar later. Aan de andere kant, gebrekkige therapietrouw 

aan de immunosuppressieve behandeling in het eerste jaar na transplantatie, en beperkingen in 

sociale participatie verhogen het risico op verlies van het transplantaat en de sterfte respectieve-

lijk tot 12 en 10 jaar nadien.

Bij patiënten met hemofilie werd bij de profylactische versus on-demand behandeling een sig-

nificant verband gevonden met een verschillend aantal bloedingen, gewrichtschade, sociale par-
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ticipatie en kwaliteit van leven bij volwassenen in Europa en Canada. Bij het analyseren van het 

niveau van de uitvoering van de Europese principes van de zorg voor hemofilie over heel Europa 

vonden we grote verschillen in de toegang tot de behandeling en de medische zorg bij patiënten 

met hemofilie. Er is echter verbetering op dit gebied in een aantal landen, dat vooral toe te schri-

jven is aan de betrokkenheid van de nationale patiëntenorganisaties die pleiten voor het belang 

van hun leden.

De bevindingen van dit proefschrift geven aan dat om de lange termijn resultaten te verbe-

teren een adequate toegang tot medische zorg, waaronder de behandeling van de symptomen en 

interventies om comorbiditeit te voorkomen nuttig zouden kunnen zijn om de ervaren gezondheid 

van patiënten met chronische aandoeningen te verhogen. Regelmatige evaluatie van de GGKvL 

in een klinische setting kan helpen om hoog-risico patiënten te identificeren; aldus kunnen die 

profiteren van de toegenomen aandacht, omdat de GGKvL kan fungeren als een indicator voor 

hun toekomstige resultaten. Potentiële voordelen van aanvullende programma's, zoals onderwi-

jsprogramma’s met betrekking tot therapietrouw of trainingsprogramma's om coping-strategieën 

te verbeteren, moeten ook worden onderzocht. Tot slot, om deze doelstellingen te bereiken, is het 

essentieel om de gemeenschap van patiënten en familieleden en hun medisch team hierbij te 

betrekken en tevens te streven naar financiële en juridische steun van de overheid.

Robuuster en transnationaal onderzoek is nodig om de onderliggende mechanismen tussen 

de factoren die beschreven zijn in dit proefschrift te onderzoeken, zoals bijwerkingen, toegang tot 

de behandeling, GGKvL, therapietrouw en patiëntuitkomsten, evenals aanvullende klinische in-

dicatoren. Daarnaast moet de effectiviteit van interventieprogramma's gericht op het verbeteren 

van GGKvL worden onderzocht.
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