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End-stage renal disease (ESRD) is a life-threatening condition with wide-ranging implications 

for patients’ lives.  Among the available treatments, kidney transplantation is regarded as 

the best option in terms of patient survival and cost-effectiveness. More recently, evidence 

has accumulated which suggests that recipients of kidney transplants also experience better 

health-related quality of life. However, despite advances in our knowledge about the impact 

of different treatment options for ESRD on patients’ health-related quality of life, the 

process of adjustment to kidney transplantation remains poorly understood. Some of the 

issues requiring further investigation are the underlying mechanisms of improvement, 

explanations for individual differences in outcomes, and long-term impact of kidney 

transplantation. Accordingly, this research was undertaken to fill a few of these gaps and 

identify determinants of adjustment to kidney transplantation, with particular focus on 

individual characteristics of patients. Findings are expected to increase our understanding of 

the adjustment process after kidney transplantation, and in doing so will hopefully open 

new avenues to further improve the health-related quality of life of patients living with a 

kidney transplant.  

This opening chapter begins with an introduction to end-stage renal disease and its 

epidemiology, followed by a brief description of available treatment options. Next, the 

patient experience and the role individual characteristics may play in the adjustment 

process is discussed. Subsequently, setting, design, and aims of the two studies conducted 

for this research project are outlined. The chapter concludes with a brief preview of the 

individual scientific articles at the heart of this thesis. 

 

End Stage Renal Disease 

Definition  

The kidneys fulfil a range of vital functions, including excretion of metabolic waste products, 

regulation of water and electrolyte metabolism, maintenance of acid-base homeostasis and 

endocrine functions, such as haemoglobin synthesis, vitamin D metabolism, and modulation 

of blood pressure. (Rinschen, Völker, & Brinkkötter, 2014). In advanced stages of chronic 

kidney disease (CKD), most of these functions are disrupted. CKD is defined as 

“abnormalities of kidney structure or function, present for > 3 months, with implications for 

health” (Stevens, Levin, & Kidney Disease: Improving Global Outcomes Chronic Kidney 

Disease Guideline Development Work Group Members, 2013). According to clinical practice 
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guidelines, six stages of CKD are differentiated based on glomerular filtration rate [GFR: a 

measure of kidney function based on serum creatinine concentration adjusted for age, 

gender, and ethnicity] and albuminuria [presence of protein in the urine] (Stevens et al., 

2013). Stages range from an asymptomatic condition [GFR > 60 mL/min/1.73 m² and urinary 

albumin < 30 mg/g] to kidney failure [GFR < 15 mL/min/1.73 m² and urinary albumin > 300 

mg/g] (Parrish, 2016). The terms kidney failure and ESRD are often used interchangeably, 

but technically the term ESRD is reserved for situations where renal replacement therapy 

(RRT) has been initiated (National Kidney Foundation, 2002). However, given that kidney 

failure is ultimately fatal without adequate treatment in the form of RRT, in the developed 

world ESRD and kidney failure usually coincide.    

 

Epidemiology  

Every year approximately 441,000 people globally initiate RRT, corresponding to an 

incidence of 73 per million population [pmp] (Anand, Bitton, & Gaziano, 2013). In 2010, 2.6 

million people worldwide received RRT, a prevalence of 379 pmp (Liyanage et al., 2015). 

Forecasts predict that the number of people treated with RRT will more than double by 

2030, mainly due to ageing populations and the growing prevalence of diabetes and 

hypertension (Liyanage et al., 2015).  

  With a 14 % increase between 2001 and 2014, the incidence of ESRD in the 

Netherlands is considered relatively stable (United States Renal Data System, 2016). In 2015, 

1996 patients (118 pmp) started RRT (Nefrodata, 2016a). However, the prevalence of ESRD 

in the Netherlands has increased significantly, as indicated by a 49 % rise between 2000 and 

2013 (United States Renal Data System, 2016). In 2016 16,727 patients (985 pmp) were 

registered as treated with RRT (Nefrodata, 2016a).  

 It is foreseeable that the growing number of patients with ESRD will place enormous 

demands on health-care budgets. Dialysis and kidney transplantation are amongst the most 

expensive treatments covered by basic health insurance in the Netherlands. The annual 

expense for dialysis amounts to approximately € 80,000 to € 120,000 per patient. Kidney 

transplantation and care for the recipient cost about € 80,000 per patient during the first 

year, but is considerably less expensive than dialysis in subsequent years (Nierstichting, 

2016). In 2011, ESRD ranked 17th among the most expensive conditions in terms of health 

expenditure in the Netherlands with a total of € 800,000,000 spent on its treatment 
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(Volksgezondheidenzorg.info, 2011). These numbers imply that 0.9 % of the entire Dutch 

health care budget was allocated for the treatment of 0.09 % of the population. Given the 

growing prevalence of ESRD and the immense costs associated with its treatment, progress 

in the prevention and management of ESRD becomes increasingly important.   

 

Treatment 

Dialysis   

Kidney transplantation aside, dialysis is the only renal replacement therapy for ESRD. 

Dialysis removes metabolic waste products and corrects imbalances of salt, water, and acid-

base homeostasis to some extent [5 – 15 % of kidney function (Nierstichting, 2016)], but is 

unable to substitute endocrine functions of the kidney (Levy, Brown, & Daley, 2009a). Two 

types of dialysis are distinguished: peritoneal dialysis (PD) and haemodialysis (HD). 

In PD the blood is purified inside the body using the peritoneum as a semi-

permeable membrane. Dialysate (i.e. cleansing fluid) is introduced into the peritoneal cavity 

through a catheter and draws excess fluid and metabolic waste products out of the blood. 

By means of diffusion, the dialysate becomes progressively saturated after which it is 

drained from the body and replaced, a process referred to as an exchange (Findlay & Isles, 

2015; National Kidney Foundation, 2015a; Nierstichting, n.d.). There are two subtypes of PD, 

continuous ambulatory PD (CAPD) and automated PD (APD). In CAPD, patients themselves 

carry out four to five exchanges daily during waking hours, each exchange taking 20 –30 

minutes. In APD, exchanges are managed automatically by a machine called cycler, with 

each cycle taking 1 to 1.5 hours. APD usually takes place at home during the night while the 

patient sleeps (Findlay & Isles, 2015; National Kidney Foundation, n.d.).  

In HD, the blood is processed inside an external artificial kidney, also called dialyzer, 

as part of a dialysis circuit (Levy, Brown, & Daley, 2009a; National Kidney Foundation, 

2015b). By means of a vascular access patients’ circulation is connected to the dialyzer, 

through which blood is pumped and purified in the process. Inside the dialyzer a thin semi-

permeable membrane separates the blood from the dialysate, which draws excess fluid and 

metabolic waste products out of the blood (Levy, Brown, & Daley, 2009a; National Kidney 

Foundation, 2015b). HD treatment is carried out at hospitals, dialysis centres, or at home. In 

its most common form, in-centre HD, treatment takes place at a dialysis unit or hospital 

every other day three times a week with each session taking about four hours (National 
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Kidney Foundation, 2015a). Some dialysis centres also offer the possibility of night-time HD. 

Another option is HD at home allowing more frequent dialysis treatment, six or seven times 

per week with fewer hours per session or with longer sessions during the night (Levy, 

Brown, & Daley, 2009a; National Kidney Foundation, 2015b). 

In 2016, 6,452 patients in the Netherlands were treated with dialysis; 5592 (87 %) with 

haemodialysis and 860 with peritoneal dialysis, a 34 % increase from 2001 (Nefrodata, 

2016a). Dialysis treatment is associated with high mortality. In 2014, 1154 (18 %) of 6466 

patients on dialysis in the Netherlands died (ERA-EDTA Registry, 2016). 

 

Kidney transplantation  

Kidney transplantation is the preferred treatment option for ESRD because it is associated 

with lower mortality, more cost-effective, and affords patients better health-related quality 

of life than dialysis (Klarenbach, Tonelli, Chui, & Manns, 2014; Kontodimopoulos & Niakas, 

2008; Liem, Bosch, Arends, Heijenbrok-Kal, & Hunink, 2007; Wyld, Morton, Hayen, Howard, 

& Webster, 2012). To receive a transplant, patients have to be placed on the waiting list for 

kidneys from deceased donors, which is only accessible for patients who have started 

dialysis, or find a living donor willing to donate one of their kidneys. In either case, patients 

are initially assessed by a consulting nephrologist to ensure their suitability for 

transplantation. Kidneys of deceased donors are allocated according to a complex system, 

taking multiple variables, such as histocompatibility, waiting time, urgency, and age into 

account. Organs from deceased donors are scarce, a fact that is reflected in the average 

waiting time of over three years observed in the Netherlands (Nederlandse Transplantatie 

Stichting, 2015). As a consequence, the number of transplantations with living donor 

kidneys has rapidly increased during the last decade.  

The transplant surgery itself takes two to four hours and the native kidneys are only 

removed if they cause severe problems such as frequent kidney infections (Levy, Brown, & 

Daley, 2009b; University of California San Francisco, 2016). During surgery the kidney is 

placed in the anterior part of the lower abdomen in the pelvis in the iliac fossa 

(Gunabushanam, Matas, & Humar, 2015). After artery and vein of the kidney are joined to 

iliac artery and vein blood flow to the kidney is restored. The ureter is then joined to the 

bladder to complete the operation (Gunabushanam et al., 2015; Kidney Research UK, 2013). 

Recovery in the hospital takes usually three to seven days. After the operation, patient and 
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kidney are monitored carefully and depending on the success of the procedure and 

subsequent performance of the transplanted organ, kidney function is partially restored.  

Since 2001, there are more patients in the Netherlands who live with a kidney 

transplant than patients on dialysis (Nefrodata, 2016b). Moreover, the number of patients 

living with a functioning kidney graft has more than doubled from 4918 in 2001 to 10,275 in 

2016 (Nefrodata, 2016b). Since 2008 the majority of transplantations in the Netherlands are 

performed with kidneys from living donors (Nefrodata, 2016c); of 983 kidney 

transplantations in 2015, 513 (52 %) involved a living donor kidney (Nederlandse 

Transplantatie Stichting, 2015). On average, kidneys from living donors survive longer. 

According to figures for the cohort 2005 - 2009, 94.2 % of kidneys from living donors are still 

functioning after five years compared to 87.9 % of kidneys from deceased donors (ERA-

EDTA Registry, 2016). 

 

The patient experience  

Perceived health and psychological distress  

ESRD and dialysis treatment put considerable strain on patients. Besides the time-

consuming dialysis sessions, patients treated with dialysis are also required to adhere to 

restrictions of diet and fluid intake, as dialysis only partially substitutes the functions of the 

kidney. In addition, patients face distressing symptoms such as fatigue and itching 

(Danquah, Meininger, Zimmerman, Bergstrom, & Diamond, 2010; Murtagh, Addington-Hall, 

& Higginson, 2007; Scherer, Combs, & Brennan, 2017). Overall, this implies major 

disruptions of patients’ lives and contributes to the intrusiveness of the illness and its 

treatment (Griva, Jayasena, Davenport, Harrison, & Newman, 2009; Polaschek, 2003; 

Urquhart-Secord et al., 2016). Accordingly, a number of studies have suggested that 

perceived health is lower and psychological distress higher among patients treated with 

dialysis than among kidney transplant recipients and the general population (Alvares, Cesar, 

Acurcio, Gurgel Andrade, & Cherchiglia, 2012; Czyzewski, Sanko-Resmer, Wyzgal, & 

Kurowski, 2014; Landreneau, Lee, & Landreneau, 2010; Liem et al., 2007; Ozcan et al., 2015; 

Tonelli et al., 2011).  

Kidney transplantation liberates patients from the restrictions imposed by dialysis. 

However, despite the advantages kidney transplantation has over dialysis treatment in 

terms of mortality, perceived health and possibly psychological distress, it is not without 
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drawbacks. While the longevity of kidney transplants has significantly improved, the threat 

of rejection remains. Besides being a perpetual concern for some patients, this also means 

that kidney transplantation is in many cases only a temporary solution and a number of 

patients will outlive their kidney and require a second or even third transplant. Another 

drawback is that, although individual outcomes might differ substantially, kidney function is 

rarely restored to the level of healthy individuals. This implies that in many cases some 

symptoms associated with advanced stages of chronic kidney disease, such as fatigue, will 

persist, albeit to a lesser degree (Goedendorp, Hoitsma, Bloot, Bleijenberg, & Knoop, 2013). 

In addition, patients have to take immunosuppressive medication to counter the immune 

response; genetically unfamiliar tissue is normally attacked by the immune system of the 

host and causes the kidney to cease functioning (i.e. rejection). While much progress has 

been made over the last decades, immunosuppressive medication continues to have 

unpleasant and sometimes severe adverse effects, suspected to accumulate over time 

(Afshar, Rebollo-Mesa, Murphy, Murtagh, & Mamode, 2012; Kugler et al., 2009; Teng et al., 

2015). Furthermore, prolonged exposure to immunosuppressants has been linked to the 

development of chronic conditions such as cardiovascular diseases, diabetes, and 

malignancies (AlBugami & Kiberd, 2014; McCaughan & Courtney, 2015; Sharif & Cohney, 

2016; Stoumpos, Jardine, & Mark, 2015). These drawbacks of kidney transplantation might 

explain why perceived health has often been found to remain lower when compared to the 

general population (Dew et al., 1997; Dobbels, De Bleser, De Geest, & Fine, 2007; 

Landreneau et al., 2010; von der Lippe et al., 2014; Wei et al., 2013).  

Despite the growing number of kidney transplant recipients living for many years 

with a transplanted kidney, the long-term perspective on patient-reported outcomes has 

received little research attention. One of the few studies conducted among long-term 

kidney transplant recipients corroborated that their general health perceptions were lower 

than those of the general population (Neipp et al., 2006). Whether differences exist in 

perceived health between short-term and long-term kidney transplant recipients remains 

presently unknown and is therefore, one of the subjects addressed in this thesis.  

According to earlier research, the course of important patient-reported outcomes 

such as health-related quality of life displays similarities across different types of organ 

transplants and it has been suggested that sub-groups with a different course can be 

identified (Goetzmann et al., 2008; Villeneuve et al., 2016). So far, however, no attempts 
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have been made to discern sub-groups of patients who differ with regards to the course of 

perceived health and to identify correlates thereof. Results could facilitate early recognition 

of at-risk patients and thus will be amongst the topics investigated in this thesis.  

 

Individual characteristics   

Although research has repeatedly found that kidney transplant recipients experience better 

perceived health and less psychological distress, outcomes vary considerably between 

patients. Attempts to explain these differences have so far mainly focused on socio-

demographic and medical determinants. Most notably, a greater burden in terms of 

symptoms and comorbidities has repeatedly been linked to reduced perceived health and 

increased psychological distress (Bohlke et al., 2009; Gentile et al., 2013; Prihodova et al., 

2010; Rosenberger et al., 2006). However, given that perceived health and psychological 

distress are inherently subjective, individual characteristics of patients are likely to have 

added importance when explaining differences in post-transplant outcomes. Preliminary 

support for this claim comes from a few studies linking individual characteristics, such as 

control beliefs and neuroticism to better physical and mental quality of life of kidney 

transplant recipients (Goetzmann et al., 2008; Griva et al., 2009; Prihodova et al., 2010). Yet, 

previous research in other patient populations has suggested some additional factors that 

might play a crucial role in the adjustment process.  

Cognitive adaptation theory (Taylor, Kemeny, Reed, Bower, & Gruenewald, 2000; 

Taylor, 1983) proposes that aside from perceived control, optimism and self-esteem are of 

particular significance. Firstly, perceived control refers to an individual’s belief that 

important outcomes in one’s life are under one’s control. Higher levels of perceived control 

were shown to be associated with better perceived health and less psychological distress in 

the general population, as well as across a range of illnesses, including ESRD (Birmele, Le 

Gall, Sautenet, Aguerre, & Camus, 2012; Gadalla, 2009; Griva et al., 2009; Helgeson, 

Reynolds, Siminerio, Becker, & Escobar, 2014; Stewart & Yuen, 2011; Theofilou, 2012). 

Secondly, optimism, defined as a generalized expectation of positive outcomes (Scheier & 

Carver, 1985), is reported to have beneficial effects on adjustment and psychological 

distress in different patient populations (Avvenuti, Baiardini, & Giardini, 2016; Nes & 

Segerstrom, 2006; Rasmussen, Scheier, & Greenhouse, 2009; Stewart & Yuen, 2011). Finally, 

self-esteem refers to global feelings of self-worth (Rosenberg, 1965) and the process of 
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regaining self-esteem is hypothesized to be another fundamental task in the adjustment 

process (Taylor, 1983). Accordingly, a number of studies suggest that self-esteem makes a 

positive contribution to adjustment (Christianson, Weis, & Fouad, 2013; Peter, Mueller, 

Cieza, & Geyh, 2012; Stewart & Yuen, 2011). In this thesis, these three characteristics will be 

examined as potential mediators in the relationship between objective health and 

psychological distress.   

An additional variable to be examined is the expectations of patients. Previous 

research indicates that patients overestimate the quality of life they will achieve after 

transplantation (Cleemput, Kesteloot, De Geest, Dobbels, & Vanrenterghem, 2003; Smith et 

al., 2008; Trivedi, Rosaasen, & Mansell, 2016). Yet, it remains unknown whether this 

overestimation might result in increased psychological distress. This thesis aims to answer 

this question and clarify the role of optimism in this process.  

While previous research suggests that levels of perceived control are higher among 

kidney transplant recipients than among dialysis patients (Griva et al., 2009; Griva, 

Davenport, Harrison, & Newman, 2012) it is unclear whether these differences reflect actual 

changes of perceived control instigated by transplantation. In addition to addressing this 

subject this thesis will investigate whether potential changes in perceived control affect the 

course of psychological distress.  

 A number of studies suggest that psychological functioning improves after kidney 

transplantation (Landreneau et al., 2010; Liem et al., 2007; Ozcan et al., 2015), yet the 

underlying process remains unclear. Self-regulation theory might offer a useful framework 

to understand this phenomenon. According to this perspective, individuals have an inherent 

tendency to pursue personal goals (Heckhausen, Wrosch, & Schulz, 2010). Moreover, 

research indicates that medical conditions can impede important goals, with negative 

consequences for well-being (Janse, Sprangers, Ranchor, & Fleer, 2016; Stefanic, Caputi, & 

Iverson, 2014). Kidney transplantation is likely to remove many impediments and could in 

this way improve well-being. Therefore, this thesis will examine changes in goal disturbance 

after kidney transplantation and their relationship with changes in psychological distress 

and explore whether this association is mediated by perceived control.    
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Outline of research 

Setting and design 

The current research project included two independent studies conducted among patients 

of the University Medical Center Groningen (UMCG). Located in the North, the UMCG is one 

of the largest hospitals in the Netherlands with more than 10,000 employees and room for 

more than 1300 patients, providing medical care for more than three million people living in 

the provinces Groningen, Friesland, and Drenthe and beyond. The UMCG is also the largest 

transplant centre in the Netherlands and since 2007 among the few hospitals in the world to 

perform all forms of organ [kidney, heart, lung, liver, pancreas, and small intestine] and 

tissue transplants in adults and children. Transplantation has been a cornerstone of the 

UMCG ever since the first kidney transplant in Groningen was performed in 1968 (University 

Medical Center Groningen, 2009). In 2015, a total of 176 kidney transplantations were 

performed in the UMCG, not including combined transplantations of more than one organ 

(Nederlandse Transplantatie Stichting, 2015).  

The first study employed a cross-sectional design and was conducted among patients 

who had received a kidney transplant at the UMCG between 1993 and 2008 and were still 

living with a functioning kidney graft at the time of data collection. The second study used a 

prospective design and followed patients between 2008 and 2013 from the waiting list for 

kidney transplantation in the UMCG until one year after transplantation. At the time this 

study was initiated, patients on the waiting list in the UMCG emanated from dialysis centres 

located in Almelo, Apeldoorn, Deventer, Emmen, Enschede, Groningen, Leeuwarden and 

Zwolle. Patients were assessed once a year until they were transplanted. After successful 

transplantation, patients were assessed again at three, six and twelve months post-

transplant. At each assessment, data were collected on socio-demographic variables, 

symptoms, comorbidity, perceived health, psychological distress, perceived control, 

optimism, self-esteem, and quality of life.  

 

Aims  

The main objective of the studies included in this thesis was to clarify how individual 

characteristics might influence perceived health and psychological distress. Chapter 2 deals 

with the evaluation of the long-term impact of kidney transplantation on perceived health 

and identifies differences between short- and long-term kidney transplant recipients. 
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Chapter 3 investigates the interrelation of objective health and psychological distress and 

how it is affected by perceived control, optimism, and self-esteem. Chapter 4 examines how 

patients’ quality of life expectations prior to transplantation affect post-transplant 

psychological distress and clarifies the role of optimism in this process. Chapter 5 describes 

three patterns of change in perceived control from pre- to post-transplant and explores 

whether these patterns are differentially related to the course of psychological distress. 

Chapter 6 explores the association of pre- to post-transplant changes in goal disturbance 

and importance with changes in psychological distress and whether this association is 

mediated by perceived control. Chapter 7 identifies trajectories of perceived health and 

predictors thereof, among kidney and liver transplant recipients, in an attempt to develop a 

model for early recognition of patients at risk of poor post-transplant outcomes. Finally, 

Chapter 8 discusses the conclusions drawn from previous chapters and the potential 

implications of findings for future research and clinical practice.  

It is anticipated that the improved understanding of the role of individual 

characteristics for the adjustment process of kidney transplant recipients could help to 

facilitate the identification of patients at-risk of suboptimal outcomes after kidney 

transplantation. Conversely, results of this thesis could highlight key components for 

interventions aiming to improve patients’ perceived health and psychological distress. 

Expectations are that this might eventually contribute to a further increase in the number of 

patients able to enjoy the maximum benefits life after kidney transplantation can potentially 

offer. 
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ABSTRACT 

Although increased longevity of grafts has led to a growing number of long-term kidney 

transplant recipients, knowledge about the perceived health of these patients remains 

limited. A cross-sectional sample of 609 patients (60% response) was stratified into a short-

term (<1 year), midterm (>1 and <8 years), and long-term cohort (>8 and <15 years post-

transplantation). Cohorts were compared for perceived health (Visual Analogue Scale of the 

EQ-5D), number of symptoms, and number of comorbidities by analysis of 

variance/covariance and multivariate regression analyses. Long-term patients reported 

more symptoms, (F[2, 606] = 3.09, P  = .046) and more comorbidities, (F[2, 588] = 4.75, P = 

.009) but similar levels of perceived health, (F[2, 550] = 2.37, P > .05). Furthermore, 

symptoms were less influential for perceived health among long- versus short-term (z = -

2.08, P = .038) or midterm cohorts (z = -2.60, P = .009). Previously identified predictors of 

perceived health accounted for less variance in the long-term as opposed to short-term (z = 

4.30, P < .001) and midterm cohort (z = 2.07, P = .039). Despite more symptoms and 

comorbidities, the perceived health of long-term kidney transplant recipients was 

comparable to the short- and midterm, possibly due to selective survival or patient 

adjustment. Because kidney function and symptoms were predominantly associated with 

short-term perceived health, there is an urgent need to identify variables associated with 

long-term perceived health. 
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INTRODUCTION 

Kidney transplantation is the preferred treatment for end stage renal disease (ESRD) in 

terms of patient survival and perceived health, i.e. self-rated health or general health 

perception (Tonelli et al., 2011). Pre- to post-transplant improvements of perceived health 

are well-documetned during the first years after transplantation (Dobbels, De Bleser, De 

Geest, & Fine, 2007; Landreneau, Lee, & Landreneau, 2010; Liem, Bosch, Arends, 

Heijenbrok-Kal, & Hunink, 2007). However, because the majority of studies involve patients 

with relatively short post-transplantation intervals (Dobbels et al., 2007), it remains unclear 

whether perceived health several years after transplantation still matches the short-term 

outcomes. At the same time, the number of long-term kidney transplant recipients grows 

due to increased longevity of kidney grafts (Hariharan et al., 2000; A. Ojo et al., 2000). 

Consequently, long-term outcomes become increasingly relevant.  

  Few studies have investigated long-term perceived health and the evidence provided 

is inconclusive. In patient samples averaging five to eight years post-transplantation, 

positive as well as negative associations between time since transplantation and perceived 

health have been reported (Chisholm, Spivey, & Nus, 2007; Rebollo et al., 2000). A recent 

prospective study reassessed patients after a period of six years and found no significant 

association between time since transplantation and perceived health, but suggested that 

physical aspects of health-related quality of life deteriorate over time (Griva et al., 2011).  

  Previous research has identified several socio-demographic and medical variables 

influencing perceived health, including age, gender, educational level, diabetes, duration of 

dialysis, and kidney function (Bohlke et al., 2009; Griva et al., 2002; Prihodova et al., 2010; 

Rosenberger et al., 2006). Adverse effects of immunosuppression and comorbidity are 

particularly associated with perceived health (Prihodova et al., 2010; Rosenberger et al., 

2006). However, it is unclear whether long-term kidney transplant recipients experience 

more symptoms, as most studies aggregate results involving a variety of different organ 

transplants. One of these studies among patients averaging five years post-transplantation, 

reported an increase of the number of symptoms with time since transplantation 

(Hathaway, Winsett, Prendergast, & Subaiya, 2003), whereas in a similar sample the number 

of gastrointestinal symptoms decreased over time (Winsett, Stratta, Alloway, Wicks, & 

Hathaway, 2001). According to a recent review, most studies investigating symptom 
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experience after organ transplantation find that patients report more symptoms as time 

since transplantation increases (Kugler et al., 2009).  

  Although the prevalence of comorbidity among kidney transplant recipients is higher 

than in the general population (Al-Aradi et al., 2009), it has not been investigated whether 

long-term kidney transplant recipients experience more comorbidities than those with 

shorter post-transplant intervals. However, expectations are that the number of 

comorbidities will increase over time, because prolonged immunosuppression is associated 

with the development of medical conditions, such as cardiovascular disease, diabetes, 

infections, and malignancies (Allamani, Sennesael, & Vendemeulenbroucke, 2010; Chow & 

Li, 2008; Fishman, 2007; Kauffman, Cherikh, McBride, Cheng, & Hanto, 2006; A. O. Ojo, 

2006). 

Therefore, this study aims to enhance knowledge of the perceived health of long-

term kidney transplant recipients that could, in turn, inform patient education and provide 

targets for interventions to improve long-term perceived health. This aim translates to the 

following hypotheses: long-term kidney transplant recipients experience lower perceived 

health, more symptoms and more comorbidities than those with shorter post-

transplantation intervals; and long-term and short-term perceived health are equally 

influenced by the same factors. 

 

METHODS  

Procedure 

Of 1036 patients who had received a single-organ, kidney-only transplantation between 

January 1, 1993, and April 28, 2008; were living with a functioning kidney graft; and were at 

least 18 years of age, 22 patients were excluded due to unknown address (N = 13), inability 

to comprehend Dutch (N = 7), and visual impairment (N = 2), resulting in an eligible group of 

1014 patients.  

Patients received an information letter inviting them to participate in the study and 

asking their permission to use data from their medical records. Non-responders received a 

reminder after three and seven weeks. The study protocol was approved by the Medical 

Ethical Committee of the University Medical Center Groningen.     
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Measures 

Age, gender, time since transplantation, donor type, one-year 24-hour creatinine clearance, 

last 24-hour creatinine clearance, and primary kidney disease were collated from medical 

records. Educational level, duration of dialysis and dialysis modality were established by 

patient self-report. 

 Perceived health was assessed with the Visual Analogue Scale of the EQ-5D (EQ-VAS; 

The EuroQol Group, 1990). The EQ-VAS measures respondents’ perceived health on a 

vertical scale running from 0-100, with endpoints labeled ‘best imaginable health state’ and 

‘worst imaginable health state’. Studies in the general population and different patient 

populations show that the EQ-5D with VAS has acceptable reliability and validity (Brazier, 

Roberts, Tsuchiya, & Busschbach, 2004; Cleemput et al., 2004; Hoeymans, van Lindert, & 

Westert, 2005).  

A symptom checklist was constructed to assess adverse effects of 

immunosuppression by selecting and compiling items from other questionnaires (Derogatis, 

Rickels, & Rock, 1976; Derogatis, 1986; Dobbels et al., 2008; Franke et al., 1999). The 

resultant 45-item symptom checklist had good face validity and was approved by a 

consulting nephrologist. It included the following symptoms: muscle pain, chest pain, joint 

pain, bone pain, headaches, stomach pain, muscle cramps, dizziness, exhaustion, shortness 

of breath, nausea, poor appetite, thirst, swollen legs or feet, numbness in hands or feet, 

itching, skin problems, bruises, diarrhea, constipation, memory problems, concentration 

problems, forgetfulness, hearing loss, decreased visual acuity, changed sense of taste, 

increased appetite, bleeding gums, increased growth of gums, alterations of gums, 

increased hair growth, excessive body hair, alterations of the face, swollen face, swollen 

face in the morning, sleeplessness, trouble falling asleep, awakening in the early morning, 

sleep that is restless or disturbed, nightmares, tiredness, reduced sexual interest, reduced 

sexual activity, less pleasure derived from sex, and impaired sexual functioning. Patients 

indicated which of these symptoms they currently experienced (yes/no). The total number 

of symptoms was calculated by adding up symptoms for each patient. Divergent validity was 

confirmed by a significant negative correlation with perceived health (r = -0.49, p < 0.001; 

Franke et al., 1999). Also, women reported more symptoms than men (t(536) = -3.03, p = 

0.003), indicating adequate discriminant validity (Dobbels et al., 2008; Kugler et al., 2009).  
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 The number of comorbidities was assessed by a checklist of twenty common medical 

conditions adapted from the Central Office for Statistics in the Netherlands (Arnold et al., 

2004; Kempen, Ormel, Brilman, & Relyveld, 1997). It included the follwing medical 

conditions: asthma, chronic bronchitis, chronic obstructive pulmonary disease; airway 

infection; serious hart condition or heart attack; high blood pressure; (consequences of) 

stroke; stomach ulcer; serious bowel disorder; gallstones or infection of gall bladder; liver 

infection or cirrhosis; chronic bladder infection; diabetes mellitus; thyroid gland disorder; 

back problems for at least 3 months or slipped disc; rheumatoid arthritis or other joint 

complaints; epilepsy; migraine or chronic headache; serious dermatological disorders such 

as psoriasis and eczema; cancer; permanent injury as result of an accident; and 

psychological problems, e.g. anxiety, depression, and burnout. Patients indicated whether 

they had a medical condition (yes/no) and if they had received treatment for this condition 

in the last twelve months (yes/no). For each patient, the total number of comorbidities was 

calculated by adding up those medical conditions for which treatment had been received. 

Previous research suggests that self-reports of comorbidity tend to be accurate 

representations of actual comorbidity (Kriegsman, Penninx, van Eijk, Boeke, & Deeg, 1996; 

van den Bos, 1995).  

 

Statistical analysis  

The sample was stratified into three cohorts based on time since transplantation. As the 

first year post-transplantation is a transitional phase, it was used as cut-off point for the first 

cohort. The interval from one to fifteen years post-transplantation was then split along the 

median of eight years. Thus, stratification resulted in a short-term (≤ 1 year after 

transplantation), mid-term (> 1 and ≤ 8 years after transplantation) and long-term cohort (> 

8 and ≤ 15 years after transplantation). Pearson Chi-square and analysis of variance were 

used to identify differences in socio-demographic and medical variables between the 

cohorts. Variables that differed and were significantly associated with perceived health, 

number of symptoms or number of comorbidities, respectively were considered 

confounders and adjusted for in subsequent analyses.  Analysis of variance and covariance 

were used to compare perceived health, number of symptoms and number of comorbidities 

across cohorts. Perceived health was regressed separately for each cohort by 

simultaneously entering the same set of predictors identified by literature review (age, 
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gender, educational level, kidney function, duration of dialysis, diabetes as opposed to other 

primary kidney diseases, number of symptoms and number of comorbidities). 

Unstandardized regression coefficients of predictors that were significant for all cohorts 

were compared following procedures described elsewhere (Clogg, Petkova, & Haritou, 

1995). Multiple correlation coefficients were compared by transforming R to r’with Fisher’s 

z transformation and calculating z-scores for the difference between each pair of cohorts 

(Cohen, Cohen, West, & Aiken, 2003). Statistical analyses were conducted with SPSS 19 IBM.  

 

RESULTS  

A total of 609 questionnaires (60% response rate) were returned. Response rates were 67% 

for the short-term, 58% for the mid-term and 62% for the long-term cohort and did not 

differ significantly between cohorts.  

 Participants were significantly older than non-participants at the time of data 

collection and at the time of their transplantation (both p < 0.001). Participants and non-

participants did not differ on gender, donor type, one-year 24-hour creatinine clearance or 

last 24-hour creatinine clearance. Except for differences in age and age at transplantation 

the sample was representative of the target population.  

 Medical and socio-demographic characteristics of the whole sample and the cohorts 

are presented in Table 1. Comparison of the cohorts revealed differences in age at 

transplantation, pretransplantation dialysis modality, and donor type.  

Older age at transplantation was significantly associated with lower perceived health 

(r = -0.14, p = .001) and more comorbidities (r = 0.15, p < .001). Patients with a kidney from 

a deceased donor had significantly more comorbidities than patients with a kidney from a 

living donor (t(591) = 2.21, p = .028). No differences were found between patients who had 

and those who had not dialysed (all t < 1.31, all p > .19). Consequently, age at 

transplantation and donor type were considered confounders and used as covariates in 

further analyses.  
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 The comparison of cohorts is presented in Table 2. Patients in the long-term cohort 

reported more symptoms than patients in the short-term cohort and more comorbidities 

than patients in the short-term and mid-term cohort. Cohorts did not differ with regards to 

perceived health.   

 

 

Table 2. Unadjusted means and standarddeviations (adjusted means and standard error) of perceived health, 
symptoms and comorbidities of total patient sample and cohorts based on time since transplantation. 

 Total  
(N=609) 

Short-term 
cohort  

≤ 1 year  
(N=77) 

Mid-term 
cohort 

> 1 and ≤ 8 
years  

(N=349) 

Long-term 
cohort  

> 8 and ≤ 15 
years  

(N=183) 

F(df)  p 

Perceived health
 

74.1 ± 14.1 74.5 ± 12.3  
(75.3 ± 1.7*)

 
74.7 ± 14.8  

(74.9 ± 0.8*)
 

72.8 ± 13.6  
(72.1 ± 1.1*) 

2.37 (2, 
550) 

ns 

       
Symptoms  14.6 ± 8.6 12.8 ± 7.6

a 
14.4 ± 8.4 15.6 ± 9.2

a 
3.09 (2, 

606) 
0.046 

       
Comorbidities 

 
1.8 ± 1.6  1.6 ± 1.3  

(1.5 ± 0.2†)
b 

1.7 ± 1.6  
(1.7 ± 0.1†)

c 
 2.0 ± 1.7  

(2.1 ± 0.1†)
bc 

4.75 (2, 
588) 

0.009 

Note: ns = non-significant; * adjusted for age at transplantation; † adjusted for age at transplantation and 
donor type. 
abc

 p < 0.05  

 

 

 Results of regression analyses of perceived health for each cohort are presented in 

Tables 3 through 5. Being the largest group, elementary education was used as reference in 

the analyses. Secondary as opposed to elementary education, higher 24-hour creatinine 

clearance and fewer symptoms were associated with better perceived health in the short-

term cohort. Secondary as opposed to elementary education, fewer symptoms and fewer 

comorbidities were associated with better perceived health in the mid-term cohort. Fewer 

symptoms and fewer comorbidities were associated with better perceived health in the 

long-term cohort.  

 Further analyses revealed that the unstandardized regression coefficient of the 

number of symptoms was smaller in the long-term (B = -0.391, SE = 0.117) than in the short-

term (B = -0.923, SE = 0.228, with z = -2.08, p = .038) and mid-term cohort (B = -0.775, SE = 

0.090, with z = 2.60, p = .009).  
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Table 3. Multiple linear regression of perceived health ≤ 1 year post-transplant (N=77); explained variance and 
standardized regression coefficients.  

Predictor Adjusted R² (Multiple 
correlation) 

β 

 0.721 (0.897)  
Age    0.073 
Gender    0.030 
Education elementary vs. secondary   0.292* 
Education elementary vs. university    0.235 
Diabetes mellitus vs. other kidney disease  -0.102 
Duration of dialysis   -0.059 
Last 24-hour creatinine clearance   0.451** 
Symptoms   -0.559** 
Comorbidities   -0.134 

* p < 0.05; ** p < 0.01 

 

 

Table 4. Multiple linear regression of perceived health > 1 and ≤ 8 years post-transplant (N=349); explained 
variance and standardized regression coefficients. 

Predictor Adjusted R² (Multiple 
correlation) 

β 

 0.408 (0.655)  
Age   -0.101 
Gender   -0.012 
Education elementary vs. secondary   0.115* 
Education elementary vs. university    0.082 
Diabetes mellitus vs. other kidney disease  -0.036 
Duration of dialysis   -0.040 
Last 24-hour creatinine clearance   0.070 
Symptoms   -0.470*** 
Comorbidities   -0.242*** 

* p < 0.05; *** p < 0.001 

 

 

Table 5. Multiple linear regression of perceived health > 8 and ≤ 15 years post-transplant (N=183); explained 
variance and standardized regression coefficients. 
Predictor Adjusted R² (Multiple 

correlation) 
β 

 0.220 (0.516)  
Age   -0.133 
Gender   -0.075 
Education elementary vs. secondary  -0.051 
Education elementary vs. university    0.078 
Diabetes mellitus vs. other kidney disease  -0.061 
Duration of dialysis    0.027 
Last 24-hour creatinine clearance   0.118 
Symptoms   -0.273** 
Comorbidities   -0.220** 

* p < 0.05; *** p < 0.001 
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The amount of explained variance in the regression models of perceived health was smaller 

in the long-term than in the short-term (z = 3.38, p < .001) and mid-term cohort (z = 4.30, p 

< .001). Likewise, the amount of explained variance was lower in the mid-term than in the 

short-term cohort (z = 2.07, p = .039).  

 

DISCUSSION 

This study aimed to enhance knowledge of the perceived health of long-term kidney 

transplant recipients through comparison of long-term and short-term cohorts. The first 

hypothesis stated that long-term kidney transplant recipients experience lower perceived 

health, more symptoms and more comorbidities than those with shorter post-

transplantation intervals. This hypothesis was partly confirmed. Long-term kidney transplant 

recipients did report more symptoms and more comorbidities than those with shorter post-

transplantation intervals. Levels of perceived health, however, were similar to the short-

term and mid-term. The second hypothesis stated that long-term and short-term perceived 

health is equally influenced by the same factors. This hypothesis was rejected. Symptoms 

and kidney function were strongly associated with short-term perceived health, but less so 

with long-term perceived health. Conversely, the burden of comorbidities was more 

influential for long-term perceived health. In addition, findings revealed that although 

previous research has identified many factors that are associated with short-term perceived 

health, factors associated with long-term perceived health remain largely unknown.   

 Results are in line with findings of a recent study concluding that perceived health of 

kidney transplant recipients remains relatively stable, whereas other aspects of health-

related quality of life deteriorate over time (Griva et al., 2011). Overall, results suggest that 

long-term kidney transplant recipients are able to maintain high levels of perceived health, 

despite a higher burden of symptoms and comorbidities. Nevertheless, perceived health is 

considerably lower in all cohorts when compared to the general population of similar age 

(Essink-Bot, Stouthard, & Bonsel, 1993). Differences between long-term and short-term 

cohorts with regards to the structure of perceived health have not been previously 

reported. Findings suggest that although long-term kidney transplant recipients experience 

more symptoms, these symptoms exert less influence on their perceived health. Because 

perceived health is associated with mortality (Nielsen et al., 2008; Thong et al., 2008), this 

observation could be explained by selective survival. If symptoms are less influential, 
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perceived health will be comparatively higher, possibly increasing the chances for long-term 

survival. Alternatively, this finding could be interpreted as tentative evidence for an 

adaptational process. Over time, patients might get used to symptoms or learn to tolerate 

them as unwanted consequences of a procedure that overall improved their life (Peters et 

al., 2004).  

Previous studies aggregating results for patients with a variety of different organ 

transplants suggested a higher symptom burden with longer post-transplantation intervals 

(Hathaway et al., 2003; Kugler et al., 2009). The present study focused exclusively on kidney 

transplant recipients and confirms the generalizability of earlier findings. Because prolonged 

exposure to immunosuppressive medication is associated with the development of medical 

conditions, differences in the number of comorbidities were expected. The modest size of 

the differences could be explained by selective survival. Patients with more comorbidities 

have a higher mortality risk and are therefore less likely to survive in the long-term (Heldal 

et al., 2009; Kauffman, McBride, Cors, Roza, & Wynn, 2007). Findings might also reflect 

differences in immunosuppressive therapy. Earlier immunosuppressants were less effective, 

potentially implicating a higher risk to develop additional medical conditions.  

The strengths of this study lie in the large sample size and satisfactory response rate. 

Except for differences in age and age at transplantation the sample was also representative 

of the target population. Potential limitations of this study are its single center approach 

and the use of a new symptom checklist. The single center approach might impede external 

validity and generalizability of the results to other populations of kidney transplant 

recipients. Although the use of a new symptom checklist might have influenced results, 

divergent and discriminant validities had been assessed and were deemed satisfactory. 

Furthermore, it should be noted that due to selective survival and the cross-sectional nature 

of the data inferences about the development of perceived health cannot be made. Hence, 

it remains unknown whether perceived health of long-term kidney transplant recipients has 

increased, decreased or remained stable over time.    

In sum, long-term kidney transplant recipients experience levels of perceived health 

similar to the short-term, despite more symptoms and comorbidities. Findings indicate that 

adequate management of symptoms and interventions aiming to prevent comorbidity could 

prove useful to increase long-term perceived health of kidney transplant recipients. 

Multicenter prospective studies are needed to allow the measurement of changes of 
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perceived health within subjects over time to describe the long-term development of 

perceived health after kidney transplantation. Although many variables influencing short-

term perceived health are known, more variables influencing long-term perceived health 

must be identified. Because the number of long-term survivors keeps increasing, due to 

improved selection and post-transplantation follow-up treatment and monitoring, this 

question becomes more urgent every year.  
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ABSTRACT 

Although kidney transplantation improves overall quality of life and physical functioning, 

improvements of psychological distress are often modest. However, apparent stressors such 

as comorbidity are only weakly associated with psychological distress and their impact 

differs considerably between patients. Wilson and Cleary proposed a theoretical model to 

explain these relationships. This model has been supported by research, but has never been 

applied in a population of kidney transplant recipients. Findings of the current study are 

based on a cross-sectional study carried out in 2008 in the northern Netherlands. An 

elaborated version of Wilson and Cleary’s model specifying hypothesized relationships of 

objective health, functional status, subjective health, personal characteristics and 

psychological distress was evaluated with structural equation modelling. After elimination of 

non-significant paths the final model provided a good fit for the data, X²(2) = 4.23, p = 0.12; 

RMSEA = 0.047, CIRMSEA (0; 0.11); ECVI = 0.060, ECVIsat = 0.059. Results suggest that 

objective health has an indirect effect on psychological distress, in size comparable to the 

effects exerted by functional status and subjective health. Personal characteristics are the 

strongest determinant of psychological distress, but are directly and indirectly affected by 

objective health. Results indicate that poor health might cause psychological distress by 

increasing coping demands while simultaneously decreasing coping resources. 
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INTRODUCTION 

Despite its undisputable merits as a treatment for end stage renal disease, dialysis is 

associated with reduced quality of life on physical and psychological dimensions of quality of 

life (Arenas et al., 2007; Chilcot, Wellsted, Da Silva-Gane, & Farrington, 2008; Cukor, Coplan, 

Brown, Peterson, & Kimmel, 2008; Johansen, 1999). Kidney transplantation improves 

physical dimensions of quality of life and is associated with better physical functioning and 

higher overall ratings of quality of life (Burra & De Bona, 2007; Dobbels, De Bleser, De Geest, 

& Fine, 2007; Liem, Bosch, Arends, Heijenbrok-Kal, & Hunink, 2007). However, with few 

exceptions (Cameron, Whiteside, Katz, & Devins, 2000; Franke et al., 2000), improvements 

on psychological dimensions of quality of life are reported to be modest or non-existent 

(Dew et al., 1997; Dobbels et al., 2007; Landreneau, Lee, & Landreneau, 2010; Liem et al., 

2007; Ogutmen et al., 2006; Overbeck et al., 2005). These findings suggest that even after 

successful kidney transplantation, patients experience reduced well-being and increased 

psychological distress (Dobbels et al., 2008). Addressing psychological distress is relevant to 

improve patient well-being and might also have positive secondary effects on adherence, 

morbidity and mortality (Achille, Ouellette, Fournier, Vachon, & Hebert, 2006; Cukor, 

Rosenthal, Jindal, Brown, & Kimmel, 2009; Dew et al., 2000; Khalil & Frazier, 2010; Khalil, 

Lennie, & Frazier, 2010; Lundberg, 2006).   

While psychological distress has numerous causes, health-related stressors can be 

expected to play an important role for its manifestation in a chronically ill population such 

as recipients of a kidney transplant. The prevalence of medical conditions related to 

cardiovascular disease is high among patients with end stage renal disease (Athienites et al., 

2000; Foley, 2003; Foley, 2006; Khan, 1998; Levin, 2003) and prolonged immunosuppressive 

treatment after transplantation is associated with the development of new medical 

conditions, such as malignancies, diabetes and infections (Kauffman, 2006; Kauffman, 

Cherikh, McBride, Cheng, & Hanto, 2006; Luan, Langewisch, & Ojo, 2010; Luan, Steffick, & 

Ojo, 2011; Ojo, 2006; Parasuraman, Yee, Karthikeyan, & del Busto, 2006).    

However, kidney transplant recipients with higher disease burden (i.e., more 

comorbidity) will not necessarily be more distressed. Research has found that associations 

between psychological distress and objective markers of health such as the number of 

medical conditions are weaker than might be anticipated (Kempen, Jelicic, & Ormel, 1997; 

Kempen, Ormel, Brilman, & Relyveld, 1997; Koopmans & Lamers, 2005; Paukert et al., 2010; 
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Saevareid, Thygesen, Nygaard, & Lindstrom, 2007; Thygesen, Saevareid, Lindstrom, & 

Engedal, 2009). These observations can be understood within the theoretical framework of 

the conceptual model of patient outcomes proposed by Wilson and Cleary (1995). According 

to their model, objective health does not have a direct influence on psychological distress. 

Instead, the basic structure of their model suggests that the influence of objective health on 

psychological distress is mediated by functional status and subjective health, the latter 

having a direct impact on psychological distress.  

Research in elderly populations, as well as patients with cancer, Parkinson's disease, 

heart disease, and HIV has corroborated most of the relationships specified in Wilson and 

Cleary’s model (Chrischilles, Rubenstein, Voelker, Wallace, & Rodnitzky, 2002; Lee, Yu, Woo, 

& Thompson, 2005; Sousa & Kwok, 2006; Sullivan, Kempen, Van Sonderen, & Ormel, 2000; 

Ulvik, Nygard, Hanestad, Wentzel-Larsen, & Wahl, 2008; Wettergren, Bjorkholm, Axdorph, & 

Langius-Eklof, 2004). It was found that objective health is related to functional status and 

that functional status is related to subjective health (Arnold, Ranchor, Koeter, de Jongste, & 

Sanderman, 2005; Bayliss, Ellis, & Steiner, 2005; Bentsen, Henriksen, Wentzel-Larsen, 

Hanestad, & Wahl, 2008; Flynn et al., 2009; Schneider et al., 2004; Sullivan et al., 2000). 

Studies have also shown that subjective health is associated with psychological distress and 

well-being (Cappeliez, Sèvre-Rousseau, Landreville, & Préville, 2004; Kelley, Whitley, Sipe, & 

Yorker, 2000; Schneider et al., 2004). However, relationships not specified in the model have 

also been observed. Some studies report direct effects of objective health on subjective 

health and psychological distress (Cappeliez et al., 2004; Gadalla, 2009a; Saevareid et al., 

2007; Schneider et al., 2004; Sullivan et al., 2000). Other studies describe direct effects of 

functional status on psychological distress (Deimling, Bowman, Sterns, Wagner, & Kahana, 

2006; Janz et al., 2004; Norton et al., 2005).   

Personal characteristics of patients are another reason for the modest association 

between objective health and psychological distress. According to cognitive adaptation 

theory, personal characteristics, more specifically mastery, optimism and self-esteem 

directly affect psychological distress (Taylor, 1983; Thoits, 2010). Wilson and Cleary’s model 

suggests that personal characteristics affect psychological distress not only directly, but also 

indirectly by influencing functional status and subjective health. Research has confirmed 

that higher levels of personal characteristics such as perceived control over life (i.e. 

mastery), optimism and self-esteem are associated with increased well-being and decreased 
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psychological distress (Gadalla, 2009b; Janz et al., 2004; Pritchard, Wilson, & Yamnitz, 2007; 

Stiegelis et al., 2003). However, contrary to Wilson and Cleary’s assumptions, evidence 

suggests that personal characteristics such as mastery are affected by objective health and 

functional status, not vice-versa (Norton et al., 2005; Penninx et al., 1996; Ranchor et al., 

2010). These changes in turn have an impact on subjective health and psychological distress. 

The aim of the current study is to identify pathways through which objective health 

affects psychological distress and to clarify how personal characteristics are shaped by 

objective health and determine psychological distress. This aim will be achieved by 

evaluating an adapted model of objective health and psychological distress elaborated from 

Wilson and Cleary’s conceptual model of patient outcomes (Figure 1) (Wilson & Cleary, 

1995). In line with research evidence, the model allows for paths between non-adjacent 

variables, e.g. between objective and subjective health and between functional status and 

psychological distress (Deimling et al., 2006; Sullivan et al., 2000). Also, objective health and 

functional status are hypothesized to influence personal characteristics (Norton et al., 2005; 

Penninx et al., 1996; Ranchor et al., 2010).  

 

 

Figure 1. Elaborated model of psychological distress based on Wilson & Cleary (1995). 
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prevalence of comorbidity among kidney transplant recipients, understanding how objective 

health affects psychological distress and what role personal characteristics play in this 

relationship is relevant to prevent and alleviate psychological distress in this population.   

 

MATERIALS AND METHODS  

Sampling procedures  

From the hospital database patients were selected who had (a) received a kidney graft 

between 1st of January 1993 and 28th of April 2008, (b) were living with a functioning kidney 

graft at the time of data extraction, (c) were at least 18 years of age, and (d) had received a 

single-organ, kidney-only transplant. This query resulted in a potential sample of 1036 

patients. Non-respondents received a reminder after three and seven weeks. Data for this 

cross-sectional study were collected from June to September 2008. The Medical Ethical 

Committee of the University Medical Center Groningen approved of the study and the 

procedures. 

 

Sample 

During data collection 22 patients were excluded due to the following exclusion criteria: (a) 

unknown address (N = 13), (b) inability to comprehend Dutch (N = 7) and (c) visual 

impairment (N = 2), resulting in an eligible group of 1014 patients from whom 609 

questionnaires were returned (60% response rate). Respondents (Mean = 53.7 years; SD = 

12.3 years) were significantly older than non-respondents (Mean = 49.1 years; SD = 13.7 

years) with t = 5.40, p < 0.001. No differences between respondents and non-respondents 

were found regarding gender, donor status, or 24-hour creatinine clearance. With the 

exception of a minor age difference, the sample was representative of the target 

population.  

 

Measures  

Objective health   

Kidney transplant recipients are a chronically ill population with a high prevalence of 

comorbidity (Dobbels et al., 2007; Matas et al., 2002). Therefore, the number of active 

comorbidities reported by patients was used as an indicator of objective health (Hong, 

Oddone, Dudley, & Bosworth, 2005; Kempen et al., 1997; Kempen, Ormel et al., 1997; 
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Paukert et al., 2010; Sullivan et al., 2000). Comorbidity was assessed with an adapted 

version of a checklist of twenty common medical conditions used by the Central Office for 

Statistics in the Netherlands for its periodical General Health Survey (Arnold et al., 2004; 

Kempen et al., 1997; Kempen, Ormel et al., 1997; van den Bos, 1995). Examples of medical 

conditions included in the checklist are airway infections, stroke, high blood pressure and 

cancer. For each medical condition patients were asked to indicate if they were diagnosed 

with the condition (yes/no) and if they had received treatment for this condition in the last 

twelve months (yes/no). Active comorbidities were added up. To facilitate the 

interpretation of results, the actual number of active comorbidities was reversed, resulting 

in a score range from 1-10 with higher scores indicating better objective health. Research 

has shown that self-reports of comorbidity tend to be accurate, thus reliable and valid, 

representations of actual comorbidity (Bayliss et al., 2005; Kriegsman, Penninx, van Eijk, 

Boeke, & Deeg, 1996; Penninx et al., 1996; van den Bos, 1995). 

 

Functional status 

Well-established self-report measures of functional status (i.e. physical functioning) use 

items tapping into problems with mobility, self-care and the performance of usual activities 

(Aaronson et al., 1993; Meenan, Mason, Anderson, Guccione, & Kazis, 1992; Schag, 

Heinrich, & Ganz, 1984; J. E. Ware Jr & Sherbourne, 1992; J. E. Ware, Snow, Kosinski, & 

Gandek, 1993). These three dimensions were assessed with the EQ-5D which distinguishes 

three levels of severity: no problems, some problems and extreme problems. Studies in the 

general population and various patient populations have shown that the EQ-5D has 

acceptable reliability and validity (Brazier, Roberts, Tsuchiya, & Busschbach, 2004; Cleemput 

et al., 2004; Gerard, Nicholson, Mullee, Mehta, & Roderick, 2004; Hoeymans, van Lindert, & 

Westert, 2005; Johnson & Coons, 1998; Stavem, Froland, & Hellum, 2005).  

Functional status was operationalized as a single factor score of these dimensions, in 

which higher scores indicate a higher functional status. Spearman correlations were r = 0.29 

for mobility and self-care, r = 0.55 for mobility and usual activities and r = 0.28 for self-care 

and usual activities. All correlations were significant at p < 0.001. Scale scores were entered 

into a principal component analysis and a single factor was extracted. This single unrotated 

component explained 59% of the variance. Factor loadings were 0.82 for mobility, 0.63 for 
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self-care and 0.83 for usual activities and were subsequently used as weights to construct a 

variable designated as functional status.  

 

Subjective health 

Alongside its descriptive system the EQ-5D contains a visual analogue scale (EQ-VAS). 

Respondents are instructed to rate their current health state on a vertical visual analogue 

scale running from 0 to 100, comparable to a thermometer. The endpoints are labeled ‘Best 

imaginable health state’ (100) and ‘Worst imaginable health state’ (0). Studies in the general 

population and various patient populations have shown that the EQ-5D with VAS has 

acceptable reliability and validity (Brazier et al., 2004; Cleemput et al., 2004; Gerard et al., 

2004; Hoeymans et al., 2005; Johnson & Coons, 1998; Stavem et al., 2005). 

 

Personal characteristics 

Index of personal characteristics: Cognitive adaptation theory hypothesises that mastery, 

optimism and self-esteem are associated with well-being and crucial for adjustment to 

adverse events (Taylor, 1983).  An index of these personal characteristics was constructed as 

a single factor score of mastery, optimism and self-esteem in accordance with previous 

studies (Helgeson, 1999; Helgeson, 2003; Peeters, Ranchor, Vliet Vlieland, & Stiggelbout, 

2010). Zero-order correlations were r = 0.50 for mastery and optimism, r = 0.50 for mastery 

and self-esteem and r = 0.61 for optimism and self-esteem. All correlations were significant 

at p < 0.001. Scale scores for mastery, optimism and self-esteem were entered into a 

principal component analysis and a single factor was extracted. This single unrotated 

component explained 69 % of the variance. Factor loadings were 0.79 for mastery, 0.85 for 

optimism and 0.85 for self-esteem and were subsequently used as weights to construct a 

variable designated as index of personal characteristics. Higher scores indicate higher 

degrees of the personal characteristics mastery, optimism and self-esteem.   

Mastery: The mastery scale is a 7-item measure assessing general feelings of control 

over life. Psychometric properties of the mastery scale have been reported to be adequate 

(Arnold et al., 2004; Pearlin & Schooler, 1978). An example item is ‘I have little control over 

the things that happen to me’. Items are scored on a 5-point Likert scale running from 

‘strongly disagree’ to ‘strongly agree’. The total scale score ranges from 7 to 35, with higher 
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scores indicating more perceived control over life. Cronbach’s α in the current sample was 

0.67.   

 Optimism: Optimism was measured with the Life Orientation Test (Scheier & Carver, 

1985), which assesses generalized expectancies for positive outcomes. The eight items of 

the scale are scored on a 5-point Likert scale running from ‘strongly disagree’ to ‘strongly 

agree’. An example item is ‘In uncertain times, I usually expect the best’. The total scale 

score ranges from 8 to 40, with higher scores indicating greater optimism. Convergent and 

discriminant validity of the LOT are reported to be acceptable (Scheier, Carver, & Bridges, 

1994). Cronbach’s α in the current sample was 0.71.  

 Self-esteem: Self-esteem was measured using the Rosenberg Self-Esteem Scale 

(Rosenberg, 1965), which assesses global self-esteem and feelings of self-worth. The scale 

includes ten items scored on a 4-point Likert scale running from ‘strongly disagree’ to 

‘strongly agree’. An example item is ‘On the whole I am satisfied with myself’. The total 

scale ranges from 10 to 40, with higher scores indicating higher levels of self-esteem. 

Reliability and validity of the Dutch version are reported to be good (Franck, De Raedt, 

Barbez, & Rosseel, 2008). Cronbach’s α in the current sample was 0.85.  

 

Psychological distress  

Psychological distress was assessed with the 12-item version of the General Health 

Questionnaire (D. Goldberg & William, 1988). The GHQ-12 possesses good psychometric 

properties (Furer, König-Zahn, & Tax, 1995; D. P. Goldberg et al., 1997) and is frequently 

used in medical populations, including kidney transplant recipients (Prihodova et al., 2010). 

The questionnaire consists to even parts of positively and negatively worded items. An 

example of a negatively worded item is ‘Have you recently lost much sleep over worry?’. 

There are four answering categories: ‘not at all’, ‘no more than usual’, ‘rather more than 

usual’ and ‘much more than usual’. Items scores are added up to calculate the scale score 

which ranges from 12 to 48, with higher scores indicating higher levels of psychological 

distress. Cronbach’s alpha in the current sample was 0.90. 

 

Statistical analyses  

To examine the representativeness of the sample, respondents and non-respondents were 

compared using Student t-test and Pearson Chi-square. Analysis of missing values was 
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performed to identify patterns of missing data. Little’s Chi-square statistic was calculated to 

test if data were missing completely at random. Cases with missing data on variables 

included in the model were compared to complete cases on socio-demographic and medical 

variables with Student t-test and Pearson chi-square. The tenability of the elaborated 

theoretical model linking objective health to psychological distress was evaluated with 

structural equation modeling using LISREL 8.72 (Jöreskog & Sörbom, 2004). Single indicators 

of latent variables specified in the model were used. Analyses were based on the covariance 

matrix of dependent and independent variables. Model fit was assessed by means of Χ², 

root mean square error of approximation (RMSEA) with confidence interval (CIRMSEA) and 

estimated cross-validation index (ECVI). The Χ² statistic is a measure of overall model fit and 

tests the null hypothesis that the model fits the population data perfectly. Rejection of the 

null hypothesis implies imperfect fit and therefore Χ² should not be significant. The RMSEA 

estimates the discrepancy of approximation per degree of freedom, thus taking model 

complexity into account. General consensus is that values below 0.05 indicate good fit and 

values below 0.08 reasonable fit. The ECVI measures the discrepancy between the model 

derived from the sample and an expected model obtained from another sample of equal 

size. Its value is only informative in comparison to the ECVI of other models. Values close to 

or lower than the ECVI for the saturated (i.e. just-identified) model indicate good fit of the 

model (Diamantopoulos & Siguaw, 2000).  

 

RESULTS 

Sample characteristics 

Missing data analysis identified 103 cases with incomplete data on one or more variables 

included in the theoretical model. Missing values amounted to 4.7% of the complete 

dataset. Little’s chi-square test was non-significant, Χ² (62) = 72.890, p = 0.162, indicating 

that data were missing completely at random. Further analysis revealed no differences 

between complete and incomplete cases with regards to socio-demographic, medical, 

dependent or independent variables. Therefore, listwise deletion of cases with missing 

values was considered appropriate and all subsequent analyses will be based on the subset 

of the sample with complete data (N = 506). Demographic and medical characteristics of this 

sample are presented in Table 1.  
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Table 1. Demographic and medical characteristics of the patient sample (N=506).  

Variable   Mean ± SD (range) 

    
Age   53.3 ± 12.2 (20-82) 
   
Gender (% male)  56.1 % 
   
Educational level    
 Elementary    49.7 % 
 Secondary    28.8 % 
 University   21.5 % 
    
Relationship status (% with partner)  78.8 % 
   
Time on dialysis (years)  3.2 ± 2.7 (0-20) 
   
Donor status (% deceased donor)  67.2 % 
   
Time since transplantation (years)  5.9 ± 4.3 
   
24-hour creatinine clearance (mL/min)  57.4 ± 20.0 (15-117) 
   
Primary kidney disease   
 Glomerulonephritis   38.1 % 
 Congenital and hereditary kidney diseases  27.1 % 
 Renal vascular diseases including diabetes mellitus  12.0 % 
 Other  22.8 % 

 

 

Data screening 

Standardised residuals of the dependent variable were normally distributed and all variables 

followed a normal distribution. Independent variables demonstrated linear relationships 

with each other and the dependent variable. A fitting model would a posteriori corroborate 

that the assumption of normality is met for the multivariate distribution. Variance inflation 

factors were close to 1 for all independent variables and additional inspection of the 

condition indices confirmed that multicollinearity was not a concern. Residuals were 

independent, with Durbin-Watson statistic close to 2 and followed a normal distribution. 

Thus, data screening confirmed that assumptions for structural equation modeling were 

met.  

 

Descriptive statistics  

Zero-order correlations, means and standard deviations are presented in Table 2. 

Correlations indicate that variables hypothesized to mediate the influence of objective 



CHAPTER 3   

58 
 

health on psychological distress are more strongly related to psychological distress than 

objective health itself.       

 

 

Table 2. Zero-order correlations, means and standard deviations of dependent and independent variables.  

  1 2 3 4 5 

1 Psychological distress  -     
       
2 Objective health  -0.278*** -    
       
3 Functional status -0.378*** 0.467*** -   
       
4 Subjective health  -0.466*** 0.435*** 0.613*** -  
       
5 Personal characteristics -0.511*** 0.291*** 0.407*** 0.490*** - 

       
 Mean ± SD (range) 10.5 ± 5.8  

(0-34) 
8.3 ± 1.6  

(1-10) 
6.0 ± 0.8 

(3-7) 
74.2 ± 14.2 

(10-100) 
69.9 ± 8.9 

(44-92) 

*** p < 0.001  
 

 

 

Structural equation modeling 

Starting from a saturated (i.e. just-identified) model with zero degrees of freedom, non-

significant paths of the structural model were successively removed. After removal of a 

path, the model fit was evaluated and compared to previous models. Removal of the non-

significant path with the smallest t-value between objective health and psychological 

distress, β = -0.04; t = -0.94, SE = 0.04, resulted in a model with X² (1) = 0.89, p = 0.35; 

RMSEA = 0, CIRMSEA(0; 0.12); ECVI = 0.057, ECVIsat = 0.059. Removal of the non-significant 

path between functional status and psychological distress, β = -0.09; t = -1.84, SE = 0.05, 

lead to the final model with X² (2) = 4.23, p = 0.12; RMSEA = 0.047, CIRMSEA (0; 0.11); ECVI = 

0.060, ECVIsat = 0.059. All three goodness of fit indices attested good model fit. The final 

model is presented in Figure 2.  

 To gain more insight into the relative importance of each personal characteristic, 

three separate models were assessed in which the index of personal characteristics was 

replaced either by mastery, optimism or self-esteem. As before, non-significant paths were 

successively removed. According to all three goodness of fit indices, the final model for 

mastery [X² (1) = 1.26, p = 0.26; RMSEA = 0.023, CIRMSEA (0; 0.12); ECVI = 0.058, ECVIsat = 

0.059], optimism [X² (1) = 0.88, p = 0.35; RMSEA = 0.0, CIRMSEA (0; 0.12); ECVI = 0.057, ECVIsat 
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= 0.059], as well as self-esteem [X² (2) = 4.41, p = 0.11; RMSEA = 0.049, CIRMSEA (0; 0.11); ECVI 

= 0.060, ECVIsat = 0.059] provided good fit for the data. Nevertheless, the model using the 

single index of personal characteristics was the most parsimonious (i.e. more degrees of 

freedom) and best fitting model.    

 

 

Figure 2. Final model of psychological distress with beta coefficients. 

 

 

 

 

 

 

 

 

 

Note: X² (2) = 4.23, p = 0.12; RMSEA = 0.047, CIRMSEA (0; 0.11); ECVI = 0.060, ECVIsat = 0.059 

 

 

 The direct, indirect and total effects on psychological distress in the final model using 

the index of personal characteristics are presented in Table 3.  

 

 

Table 3. Beta coefficients (SE) of direct, indirect and total effects of predictors in final model of psychological 
distress.        

Model  Objective health Functional status Subjective health Personal 
characteristics 

     
Direct effect - - -0.28 (0.04) -0.37 (0.04) 
     
Indirect effect -0.23 (0.03)  -0.28 (0.03) - -0.08 (0.02) 
     

     
Total effect -0.23 (0.03) -0.28 (0.03) -0.28 (0.04) -0.45 (0.04) 

 
 

Personal 
characteristics 

Psychological 
distress 

Functional 
status 

Subjective  
health 

Objective  
health  

0.13 

0.15 

0.47 0.43 -0.28 

0.35 

0.27 

-0.37 
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The impact of objective health and functional status on psychological distress is fully 

mediated by subjective health and personal characteristics. Objective health accounts for 

22% of variance in functional status (R² = 0.22). Objective health and functional status 

together account for 18% of variance (R² = 0.18) in personal characteristics. Objective 

health, functional status and personal characteristics together account for 46% of variance 

(R² = 0.46) of subjective health. Altogether, the model explains 32% of variance (R² = 0.32) of 

psychological distress. Results indicate four pathways through which objective health 

influences psychological distress, all of which are indirect. The influence of objective health 

on psychological distress is either a) mediated successively by functional status and personal 

characteristics, b) mediated successively by functional status and subjective health, c) 

mediated exclusively by personal characteristics or d) mediated exclusively by subjective 

health.  

 

DISCUSSION 

The aim of the current study was to investigate how objective health affects psychological 

distress in kidney transplant recipients and to clarify how personal characteristics are 

shaped by objective health and determine psychological distress. To achieve this aim, an 

elaborated model of objective health and psychological distress was evaluated.  

The influence of objective health on psychological distress is exerted indirectly. The 

only direct influences on psychological distress originate from patient’s subjective 

interpretation of their health and from their personal characteristics, defined as a total 

score on mastery, optimism and self-esteem. Results suggest that each of these personal 

characteristics is important. Better subjective interpretations of health and higher levels of 

mastery, optimism and self-esteem are associated with less psychological distress. Objective 

health exerts an indirect influence on patient’s psychological distress through its direct 

relation with subjective interpretations of health, functional status and levels of personal 

characteristics. Poor health is associated with poor functional status, poor subjective 

interpretations of health and lower levels of mastery, optimism and self-esteem. This 

implies that vital resources which are necessary to cope with illness are diminished by 

illness, leading to a paradoxical situation: when disease burden is high and coping resources 

are needed most, they are least available.  
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Current findings attenuate the results of other studies concluding that psychological 

distress is mainly influenced by functional status and subjective health (Cappeliez et al., 

2004; Deimling et al., 2006; Janz et al., 2004; Kelley et al., 2000; Norton et al., 2005; 

Schneider et al., 2004) and that objective health is only moderately associated with 

psychological distress (Kempen et al., 1997; Kempen, Ormel et al., 1997; Koopmans & 

Lamers, 2005; Paukert et al., 2010; Saevareid et al., 2007; Thygesen et al., 2009). Instead, 

results suggest that objective health has a comparably large but indirect effect on 

psychological distress. This effect is mediated by other variables, which would explain the 

previously reported moderate direct association between objective health and distress. 

Since the operationalization of objective health in the cited studies was equivalent, differing 

results are probably due to the fact that other studies did not account for indirect effects. 

Other findings are in line with studies suggesting that personal characteristics are subject to 

changes during the course of illness (Norton et al., 2005; Penninx et al., 1996; Ranchor et al., 

2010). This study gives an indication of a potential origin of these changes.  

This study highlights the importance of personal characteristics and subjective health 

for the development of psychological distress. Kidney transplant recipients have a high risk 

of developing new medical conditions due to negative effects of immunosuppressive 

treatment. Therefore, patients with low levels of mastery, optimism and self-esteem and 

poor subjective health should be identified early on, as they might be especially vulnerable 

to increased psychological distress. At the same time, interventions designed to preserve or 

enhance feelings of mastery, optimism and self-esteem should be developed to offset 

detrimental effects of psychological distress on well-being and possibly even adherence, 

morbidity and mortality. 

This study was the first study to explicate the relationship of objective health status 

with psychological distress among kidney transplant recipients and the first study to specify 

the role of personal characteristics in this configuration. Large sample size, high response 

rate and representativeness of the study population strengthen the results. The single 

center approach, however, might hinder the generalizability of results to other populations 

of kidney transplant recipients. While structural equation modeling and the theoretical 

model suggest causal relationships, the cross-sectional nature of the data strictly does not 

allow causal inferences.  
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Findings of this study need to be replicated preferably using longitudinal designs to 

address potential sources of bias and make causal inferences possible. Specifically, 

observational studies should be developed which illustrate how objective health might 

affect personal characteristics. Intervention studies aimed at preventing and alleviating 

psychological distress in kidney transplant recipients are necessary and their feasibility and 

cost-effectiveness should be evaluated. Ultimately, these interventions would reduce 

psychological distress and thereby improve patient well-being with potential secondary 

effects on adherence and morbidity.  

In conclusion, health affects psychological distress in kidney transplant recipients 

through its effect on subjective interpretations of health and feelings of mastery, optimism 

and self-esteem. Poor health increases coping demands while simultaneously decreasing 

coping resources. Various pathways to address psychological distress could prove useful to 

improve patient well-being.  
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ABSTRACT 

Objectives. Previous research suggests that prior to kidney transplantation, patients 

overestimate their post-transplant quality of life (QoL). The current study aimed to 

corroborate these findings, identify determinants of QoL overestimation, examine its 

association with subsequent distress, and clarify the role of optimism. Design. Prospective 

observational study. Methods. Physical, psychological, and social QoL expectations, actual 

QoL, and distress (GHQ-12) of participants (56% male) were prospectively assessed before 

(T0; n = 228) and 3 (T1; n = 149), 6 (T2; n = 146), and 12 (T3; n = 114) months after successful 

transplantation. Results. Patients who were treated with haemodialysis before 

transplantation reported greater physical QoL overestimation than those who received 

treatment with peritoneal dialysis. Neither physical nor social QoL overestimation at T1 was 

prospectively associated with increased distress at T2 or T3. The interaction between 

optimism and social QoL overestimation at T1 (b = -.56, p < .001) for distress at T2 was 

significant, with patients low in optimism experiencing more distress after QoL 

overestimation. Conclusions. QoL overestimation is not associated with subsequent 

distress. Findings suggest that patients low in optimism are more vulnerable to distress 

following QoL 
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INTRODUCTION 

End-stage renal disease is characterized by a deterioration of renal function requiring renal 

replacement therapy. Available renal replacement therapies are kidney transplantation, 

haemodialysis, and peritoneal dialysis. Kidney transplantation is currently considered the 

best treatment option due to better quality of life (QoL) outcomes compared to dialysis 

(Dobbels, De Bleser, De Geest, & Fine, 2007; Landreneau, Lee, & Landreneau, 2010; Liem, 

Bosch, Arends, Heijenbrok-Kal, & Hunink, 2007). However, despite improving patients’ QoL, 

kidney transplantation does not resolve all difficulties and QoL usually remains lower than in 

healthy individuals (Dew et al., 1997; Dobbels et al., 2007). Nevertheless, patients have high 

expectations, and previous studies suggest that patients overestimate QoL outcomes they 

will achieve with a kidney transplant (Smith et al., 2008). It seems plausible that this 

disillusionment could result in distress, which has been linked to increased health care 

utilization (Gili et al., 2011; Gureje, 2002).  Yet, it has also been suggested that positive 

illusions are harmless when disconfirmed, probably because people quickly adapt to new 

circumstances (Taylor, Kemeny, Reed, Bower, & Gruenewald, 2000). Whether 

overestimation of post-transplant QoL is associated with distress is currently unknown, and 

this study aims to address this lack of information. 

 Except for a minority transplanted pre-emptively (i.e., prior to having received 

dialysis treatment), most patients dialyse before transplantation. Dialysis treatment is time-

consuming; it involves considerable restrictions in diet and fluid intake and interferes with 

daily activities (e.g., work, leisure) and is therefore often experienced as very intrusive 

(Devins et al., 1990; Griva, Jayasena, Davenport, Harrison, & Newman, 2009). Symptoms 

such as fatigue, itching and restless legs further add to the burden of illness and associated 

discomfort imposed by dialysis. Kidney transplantation marks the end of dialysis schedules 

and restrictions in diet and fluid intake. Consequently, many patients have high expectations 

of the life transplantation can afford them. After transplantation, however, patients have to 

take immunosuppressive medication with potentially severe adverse effects (Koller et al., 

2010; Rosenberger et al., 2006) to prevent rejection of the kidney, while symptoms 

associated with advanced stages of end-stage renal disease, such as fatigue may also persist. 

Thus, despite improvements of physical functioning and overall QoL, patients rarely achieve 

QoL levels of healthy individuals (Dew et al., 1997; Dobbels et al., 2007).  
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 In the process of screening and selection leading to transplantation, patients are 

prepared and informed about the medical advantages as well as complications of 

transplantation. The transplant team provides uniform information about issues such as the 

possibility of surgical complications, rejection, need for immunosuppression and subsequent 

possibilities of adverse effects. Nevertheless, patients’ QoL expectations are higher than 

their actual outcomes (Smith et al., 2008), suggesting that patients find it difficult to 

anticipate how transplantation will affect their life. Overestimation of post-treatment QoL is 

not restricted to patients with end-stage renal disease, but has also been observed in 

patients with cancer (Koller et al., 2000; Winterling, Glimelius, & Nordin, 2008). 

Fundamentally, these findings might reflect peoples’ inability to accurately predict their 

emotional reaction to future events. Experimental investigation of affective forecasting 

suggests people display the so-called impact bias (Gilbert, Pinel, Wilson, Blumberg, & 

Wheatley, 1998), that is, they overestimate how much a given event will affect their well-

being.  

Quality of life overestimation could have different effects before as opposed to after 

transplantation. Before transplantation, overestimation of post-treatment QoL might be 

beneficial, as prior research indicates that the anticipation of positive outcomes is 

associated with lower distress in heart transplant recipients (Leedham, Meyerowitz, 

Muirhead, & Frist, 1995), patients with cancer (Koller et al., 2000; Lee et al., 2003), and the 

general population (MacLeod & Conway, 2005). The reverse also seems to apply, as it has 

been reported that the anticipation of negative outcomes is associated with higher levels of 

negative affect (Golub, Gilbert, & Wilson, 2009; Sohl et al., 2012). Thus, the outlook of a 

brighter future might reduce patients’ current distress and provide hope and strength to 

help patients cope with the strains of dialysis. Yet, at the same time, overly positive 

expectations carry a risk for overestimation. When after transplantation a positive 

expectation turns out to be an overestimation, its previously positive effect on distress 

might backfire. Worse-than-expected treatment outcomes were related to poor 

psychological adjustment in patients with cancer (Koller et al., 2000; Stanton et al., 1998; 

Winterling et al., 2008) and recipients of a liver transplant (Holzner et al., 2001). A study 

among heart recipients, however, found no relation between overestimation and distress 

(Leedham et al., 1995). Overall, previous research suggests that QoL overestimation could 
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have a beneficial influence on distress before transplantation, but a negative influence on 

distress after transplantation.  

If QoL overestimation increases post-transplant distress, it becomes relevant to 

identify pre-transplant determinants. In absence of research on this subject, it might be 

speculated that certain illness-related factors associated with QoL, such as dialysis vintage, 

dialysis modality, symptom burden, or perceived health (Griva et al., 2002; Liem et al., 2007; 

Rosenberger et al., 2006) could be related to QoL overestimation. Furthermore, 

dispositional optimism, as a generalized expectation of positive outcomes, will predispose 

patients to have favorable expectations across a variety of situations. Thus, the likelihood of 

an overestimation might be higher when optimism is high.   

Although high optimism could lead to QoL overestimation, it could also fulfill a 

different role altogether: Patients high in optimism might experience less distress when 

their expectations are not met. It has been suggested that optimism improves coping efforts 

aiming to eliminate stressors directly or altering the appraisal of stressors and evidence for 

the beneficial effects of optimism on adjustment and distress is compelling (Nes & 

Segerstrom, 2006; Schulz et al., 2012). The stress buffering quality of optimism has 

previously been shown among patients with HIV (Pakenham & Rinaldis, 2001). Those who 

felt that important life goals were threatened were better adjusted if optimism was high. 

Likewise, optimism might buffer a potential negative influence of QoL overestimation on 

distress. Thus, even though optimism might increase the likelihood of QoL overestimation, 

its positive influence on distress could still outweigh its presumably negative influence on 

QoL overestimation.   

The first aim of the current study is to corroborate and extend previous reports 

concerning overestimation of post-transplant QoL among patients waiting for kidney 

transplantation (Smith et al., 2008) by using a prospective design and multiple post-

transplant assessments and dimensions of QoL. The second aim is to identify pre-transplant 

determinants of QoL overestimation. The third aim is to examine the association between 

QoL overestimation and subsequent distress. The fourth aim is to clarify whether 

dispositional optimism moderates the potentially distressing influence of QoL 

overestimation. Therefore, the following hypotheses will be tested: (1) before 

transplantation, patients overestimate their physical, psychological and social QoL after 

transplantation; (2) pre-transplant dialysis vintage, dialysis modality, symptom burden, 
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perceived health, and optimism are associated with QoL overestimation; (3) physical and 

social QoL overestimation is associated with higher levels of subsequent distress, and (4) 

distress after physical and social QoL overestimation is lower when optimism is high. The 

influence of psychological QoL overestimation will not be examined, due to substantial 

conceptual overlap between psychological QoL and distress. 

Results of this study will clarify the significance of QoL overestimation in kidney 

transplantation as a source of distress for patients. First and foremost, findings could aid 

health professionals in their decision to address or disregard unrealistically high 

expectations regarding post-transplant outcomes. Furthermore, if overestimations are 

detrimental, improving patient education might help patients to develop more accurate 

expectations of their QoL after transplantation to facilitate adjustment.  

 

METHOD 

Participants  

The flow of participants in the study is depicted in Figure 1.  

 

 

Figure 1. Flowchart diagram of participants.  
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All patients on the waiting list for a single-organ kidney-only transplant at the hospital or 

assessed as preliminary eligible for this waiting list who were at least eighteen years old 

were invited to participate. During the period of data collection, 791 patients populated this 

waiting list, 38 of whom were excluded, because they were (1) unable to understand Dutch 

(n = 28), (2) diagnosed with a psychiatric condition (n = 8), or (3) unable to complete 

questionnaires without assistance (n = 2). A further 309 patients declined to participate. 

Most non-participants did not disclose their reasons not to participate (84%). Others 

perceived participation as too burdensome (16%) or felt that questions were too personal (< 

1%). A total of 444 patients completed the pre-transplant assessment (T0). When 

participants and non-participants were compared on age and gender, it was found that 

participants, M = 53.6, SD = 12.4, were older than non-participants, M = 49.3, SD = 13.4, 

with t(751) = 4.51, p < .001. Of 444 patients completing the pre-transplant assessment, 228 

received a kidney transplant during the study period. For 92% of patients it was their first 

kidney transplant, while 7% and 1% received their second or third transplant, respectively. A 

total of 149, 146, and 114 patients, respectively, participated in the assessments at 3 (T1), 6 

(T2), and 12 months (T3) post-transplant. Incomplete assessments were due to drop-out (n 

= 35) or participants not returning one or more questionnaires (n = 44). Other participants 

(n = 62) were unable to complete all assessments, because of post-transplant intervals of 

less than one year when data collection was concluded. Reasons for drop-out were 

voluntary withdrawal (n = 25), rejection of the kidney (n = 4) and death (n = 6). Drop-outs 

were less likely to have a partner, Χ²(1) = 6.37, p < .05, and reported lower optimism, t(222) 

= 2.56, p < .05 and higher distress, t(224) = -2.21, p < .05 before transplantation. No 

differences were found with regards to age, gender, education, dialysis modality, dialysis 

vintage, pre-transplant QoL, or QoL expectation.  

Participants (56.1% male) were on average 51.6 years (SD = 12.5) of age. Seventy-

eight per cent had a partner and participants were distributed over three educational 

categories as follows: I = elementary schooling (40.2%), II = secondary schooling (44.3%), 

and III = university (15.5%). The three most common comorbidities before transplantation 

were hypertension (63%); back problems, rheumatoid arthritis, or other joint complaints 

(20%); serious bowel disorder (14%). Prior to transplantation, 19.3% of patients did not 

dialyse (i.e. pre-emptive transplantation), while 57.5% were treated with haemodialysis and 

23.2% with peritoneal dialysis; average dialysis vintage was 3.4 years (SD = 2.1). Fifty-five 
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per cent had received a kidney from a living donor, and average kidney function measured 

as 24-hour creatinine clearance was 60.5 mL (SD = 20.5) at 3, 61.6 mL (SD = 21.5) at 6, and 

65.3 mL (SD = 23.2) at 12 months post-transplant.      

     

Procedure 

Assessments for this longitudinal prospective study took place on four occasions, once pre-

transplant (T0) and three times post-transplant, respectively 3 months (T1), 6 months (T2), 

and 12 months (T3) after kidney transplantation. Pre-transplant assessments were repeated 

every year until patients received a transplant, and the most recent pre-transplant 

assessment was used in analyses. The initial wave of recruitment began in July 2008. On this 

date, all patients on the waiting list were sent an information letter from the research team, 

inviting them to participate in the study and asking for permission to use medical data from 

their hospital records. To prevent potential misunderstandings, it was emphasized that 

participation is voluntary and that non-participation would not affect medical care in any 

way. After giving informed consent, patients received the first questionnaire. Non-

respondents received a reminder after 3 and 7 weeks. Ongoing recruitment took place 

during eligibility assessment for the kidney transplantation waiting list. All patients 

preliminary assessed as eligible were informed about the study by the consulting 

nephrologist. If consent was given, patients were contacted by the research team and 

invited to participate in the study following the same steps as in the initial wave. Data were 

collected between July 2008 and 2011, and the average interval between T0 and T1 was 9 

months. Respondents were not paid for their participation. The study protocol was 

approved by the hospital’s ethics committee. 

 

Measures  

Socio-demographic and medical variables 

Age, gender, donor type and 24-hour creatinine clearance were taken from medical records. 

Educational level, relationship status, dialysis vintage and main dialysis modality were 

established by patient self-report.  
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Expected and actual QoL 

At pre-transplant assessments, respondents were asked to rate their expected post-

transplant QoL. It was anticipated that patients would give ratings with a stable situation 

after transplantation in mind and therefore deemed unnecessary to specify a timeframe 

(e.g., 6 months after transplantation). At all pre- and post-transplant assessments, 

respondents were also asked to rate their actual QoL. Physical, psychological and social 

dimensions of QoL were rated separately. Ratings were recorded on a 10-point visual 

analogue scale (VAS) based on Cantril’s ladder (Cantril, 1965), with scale anchors 1 (worst 

imaginable QoL) and 10 (best imaginable QoL). An overestimation occurs when the QoL 

expectation is higher than the actual QoL post-transplant. Therefore, disparities between 

QoL expectation and actual QoL were calculated by subtracting actual post-transplant 

scores from expectation scores for each dimension of QoL, so that positive disparity scores 

indicate an overestimation. Furthermore, patients were categorized into three groups 

according to whether their expectation had been unmet, met, or exceeded. Disparities 

equivalent to a medium-sized effect (Cohen’s d > .5) were deemed relevant. This 

corresponded to an expectation-outcome disparity of one point that was subsequently used 

for categorization.  

Cantril’s ladder is commonly used in QoL research, because it is easy to administer 

and intuitively understood by respondents. Research has shown that Cantril’s ladder and 

other single item-measures of QoL, such as VAS, have good validity and test-retest reliability 

(Bernhard, Sullivan, Hurny, Coates, & Rudenstam, 2001; de Boer et al., 2004). In the present 

study VAS correlated significantly and moderately with multiple-item measures of related 

concepts, thereby indicating satisfactory convergent validity. Across assessments, physical 

QoL correlated significantly (all r > 0.47, p < .001) with health status (EQ-5D index; (The 

EuroQol Group, 1990)), psychological QoL correlated significantly (all r > 0.54, p < .001) with 

happiness (Subjective Happiness Scale; (Lyubomirsky & Lepper, 1999)) and social QoL 

correlated inversely and significantly (all r > -0.36, p < .001) with impediments to affiliation 

goals (GOALS; Pöhlmann & Brunstein, 1997).  

   

Optimism 

Dispositional optimism was assessed before transplantation with the Life Orientation Test 

(Scheier & Carver, 1985), which measures generalized expectations of positive outcomes. 
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The eight items of the Life Orientation Test are scored on a 5-point Likert scale running from 

1 (strongly disagree) to 5 (strongly agree). An example item is ‘In uncertain times, I usually 

expect the best’. The sumscore ranges from 8 to 40, with higher scores indicating greater 

optimism. Internal consistency, retest reliability, and construct validity of the original Life 

Orientation Test and the Dutch version are good (Terrill, Friedman, Gottschalk, & Haaga, 

2002; Vinck, Wels, Arickx, & Vinck, 1998). Cronbach’s α in the current sample was .72.  

  

Symptoms 

For the purpose of measuring the most common physical symptoms associated with end-

stage renal disease and adverse effects of immunosuppression, a symptom checklist was 

constructed. Items from the End Stage Renal Disease Symptom Checklist-Transplantation 

Module (Franke et al., 1999), the Modified Transplant Symptom Occurrence and Symptom 

Distress Scale-59R (Dobbels et al., 2008), the Symptom Checklist-90 (Derogatis, Rickels, & 

Rock, 1976), and the Psychosocial Adjustment to Illness Scale (Derogatis, 1986) were 

selected and compiled. This resulted in a 32-item symptom checklist with good face validity 

and approved by a consulting nephrologist. Examples of symptoms include fatigue, nausea, 

joint ache, and bruises. The number of symptoms experienced by respondents was added 

up, creating a sumscore with a potential score range from 0 to 32.  

 

Perceived health 

Perceived health was measured with the EQ-VAS of the EQ-5D questionnaire (The EuroQol 

Group, 1990). The EQ-VAS records respondents’ perceived health on a vertical VAS ranging 

from 0-100, comparable to a thermometer. The endpoints are labeled 0 (worst imaginable 

health state) and 100 (best imaginable health state).  Studies in the general population and 

different patient populations show that the EQ-5D with VAS has acceptable reliability and 

validity (Brazier, Roberts, Tsuchiya, & Busschbach, 2004; Cleemput et al., 2004).    

  

Distress 

Distress was assessed with the 12-item version of the General Health Questionnaire (GHQ; 

(Goldberg & William, 1988)), which is frequently used to measure distress in medical 

populations. It consists of even parts of positively and negatively worded items. An example 

of a negatively worded item is ‘Have you recently lost much sleep over worry?’ There are 
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four answering categories: 0 (Not at all), 1 (No more than usual), 2 (Rather more than usual), 

and 3 (Much more than usual). Items scores are added up to calculate a sumscore ranging 

from 0 to 36, with higher scores indicating higher levels of distress. The GHQ was assessed 

at all four measurement points. Both the original GHQ-12 and the Dutch version possess 

good psychometric properties (Goldberg et al., 1997; Koeter & Ormel, 1991). Cronbach’s α 

in the current sample ranged from 0.86 to 0.92, which is consistent with other reports 

(Koeter & Ormel, 1991).   

 

Statistical analyses  

A general linear model with repeated measures was used to evaluate pre- to post-transplant 

changes in actual QoL, as well as differences between expected and actual QoL. Effect sizes 

(Cohen’s d) were computed to indicate the magnitude of the effect. Frequency analyses 

were performed to determine the percentage of respondents, whose expectation was 

unmet, met or exceeded. Analysis of covariance and partial correlation coefficients were 

used to investigate the relationship between QoL overestimation and pre-transplant dialysis 

modality, dialysis vintage, number of symptoms, perceived health, and optimism whilst 

adjusting for pre-transplant QoL. Pearson correlation coefficients were calculated to identify 

potential socio-demographic and medical confounders associated with predictors and 

outcomes. Hierarchical regression analyses were conducted to investigate main and 

interaction effects of QoL overestimation (i.e., the disparity score of expected QoL and 

actual QoL at T1) and optimism on distress at T2 and T3 while controlling for pre-transplant 

distress, pre-transplant QoL, T1 QoL, potential confounders, the interaction between 

optimism and T1 QoL, as well as between identified confounders and optimism. Interaction 

effects were tested and plotted according to procedures described by Aiken and West 

(1991). Distress was regressed separately on physical and social QoL overestimation. 

Regression of distress on psychological QoL overestimation was considered inappropriate, 

because of substantial conceptual overlap.  

 

RESULTS 

QoL overestimation   

Table 1 shows pre-transplant, expected and post-transplant ratings for three QoL 

dimensions, as well as results of general linear model with repeated measures comparing 
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pre-transplant QoL ratings, respectively expected QoL ratings with actual post-transplant 

QoL ratings. Across assessments, significant changes of QoL were noted on all dimensions, 

F(2, 179) = 30.74, p < .001 for physical, F(2, 190) = 4.13, p < .05 for psychological and F(2, 

179) = 23.59, p < .001 for social QoL. Compared to pre-transplant ratings, QoL increased on 

all dimensions and improvements were maintained throughout all assessments, all contrasts 

F > 4.57, p < .05 with the exception of psychological QoL at T3, F(1, 78) = 3.58, p > .05. The 

effect sizes were moderate for improvements of physical QoL and small for psychological 

and social QoL. However, significant differences were also observed between expected and 

actual QoL ratings, F(3, 174) = 9.12, p < .001 for physical, F(3, 182) = 8.43, p < .001 for 

psychological and F(3, 181) = 7.69, p < .001 for social QoL. Post-transplant QoL was lower 

than expected for all dimensions and this disparity continued throughout all assessments, all 

contrasts F > 6.02, p < .05. The magnitude of this effect was moderate for physical QoL and 

small for psychological QoL and social QoL overestimation.  

 

 

Table 1. Means (SD) of actual and expected physical, psychological and social QoL at baseline level (T0) and 
follow-up assessments; results of within patient comparison and effect sizes. 

Variable  T0 Expected T1 T2 T3 
       
Physical QoL 
 

 6.20 (1.59) 8.11 (1.12) 7.38 (1.53) 7.27 (1.49) 7.39 (1.35) 

 T0 versus T1-T3 
F within patient contrast and 
effect size d 

   45.22*** 
(d = 0.76) 

50.53*** 
(d = 0.69) 

39.67*** 
(d = 0.79) 

 Expected versus T1-T3 
F within patient contrast and 
effect size d 

   11.23** 
(d = 0.56) 

13.74*** 
(d = 0.65) 

16.93*** 
(d = 0.60) 

       
Psychological QoL  7.15 (1.46) 8.09 (1.10) 7.76 (1.34) 7.65 (1.38) 7.69 (1.24) 
 T0 versus T1-T3 

F within patient contrast and 
effect size d 

   9.28** 
(d = 0.43) 

4.57* 
(d = 0.35) 

3.58 
(d = 0.39) 

 Expected versus T1-T3 
F within patient contrast and 
effect size d 

   8.09** 
(d = 0.27) 

12.30** 
(d = 0.36) 

20.53*** 
(d = 0.35) 

       
Social QoL   6.64 (1.56) 8.05 (1.11) 7.52 (1.42) 7.38 (1.69) 7.36 (1.54) 
 T0 versus T1-T3 

F within patient contrast and 
effect size d 

   30.40*** 
(d = 0.59) 

44.90*** 
(d = 0.46) 

31.76*** 
(d = 0.47) 

 Expected versus T1-T3 
F within patient contrast and 
effect size d 

   13.34** 
(d = 0.42) 

6.02* 
(d = 0.48) 

22.94*** 
(d = 0.54) 

* p < 0.05; ** p < 0.01; *** p < 0.001 
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Across assessments, 55-61% of patients overestimated their physical QoL compared 

with 17-20% underestimating it. In the case of psychological QoL, 41-44% of patients 

overestimated their QoL compared with 21-22% who underestimated it. Similarly, 41-50% 

of patients overestimated their social QoL, compared with 16-23% who underestimated it. 

Physical, psychological and social QoL improved significantly after transplantation, but 

improvements were smaller than patients had expected. Overestimations were reported by 

a substantial proportion of patients and were more pronounced for physical than for 

psychological and social dimensions of QoL.   

 

Pre-transplant characteristics and QoL overestimation 

The relationship between pre-transplant characteristics and QoL overestimation, adjusted 

for pre-transplant QoL, was examined. Analyses of covariance adjusting for pre-transplant 

physical, psychological and social QoL, respectively, revealed significant differences between 

dialysis modalities in physical QoL overestimation at T2, F(2, 97) = 3.29, p < .05 and T3, F (2, 

76) = 3.95, p < .05. Post-hoc tests showed that patients who had been treated with 

haemodialysis before transplantation demonstrated greater physical QoL overestimation at 

T2 and T3 than those treated with peritoneal dialysis, both p < .05.  

Partial correlations adjusting for pre-transplant physical, psychological, or social QoL 

respectively indicated that neither dialysis vintage, all r < .26, p > .05 nor pre-transplant 

number of symptoms, all r < .20, p > .05 perceived health, all r < -.22, p > .05, or optimism, 

all r < -.19, p > .05 were significantly associated with physical, psychological or social QoL 

overestimation at any assessment.  

 

QoL overestimation, optimism and distress  

Results of hierarchical regression analyses testing for main effects of QoL overestimation at 

T1 and interaction effects of T0 optimism and QoL overestimation at T1 on distress at T2 

and T3 are presented in Table 2. T1 symptoms correlated significantly with physical QoL 

overestimation at T1 (r = .20, p < .05), as well as T2 (r = .29, p < .01) and T3 (r = .34, p < .01) 

distress and were therefore considered a confounder and accordingly controlled for in 

analyses. No other socio-demographic or medical confounders were identified. Besides T1 

symptoms, analyses were adjusted for pre-transplant distress, pre-transplant QoL and T1 
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optimism, as well as for T1 QoL. Results indicated that neither physical nor social QoL 

overestimation at T1 were significantly associated with distress at T2 or T3.  

 

 

Table 2. Regression of distress at T2 and T3 on disparity scores of physical, respectively social quality of life, 
optimism and their interaction.  

 Distress T2  Distress T3  
 β R²- 

change 
β R²- 

change 

Symptoms T1  0.06   0.15  
Distress T0  0.30**   0.22  
Physical QoL T0  0.13   0.18  
Optimism -0.21   0.04  
Physical QoL T1 -0.22 0.27*** -0.39 0.18* 
Disparity expected-T1 physical QoL  0.09 0.00 -0.13 0.02 
Optimism x symptoms T1 -0.08  -0.05  
Optimism x physical QoL T1 -0.01 0.07*  0.36 0.06 
Optimism x disparity expected-T1 physical QoL  -0.31 0.02  0.13 0.00 
Cum. R²  0.36  0.27 

  
Distress T2  

 
Distress T3  

 β R² - 
change 

β R² - 
change 

Distress T0  0.20   0.20  
Social QoL T0 -0.03   0.12  
Optimism  -0.13   0.00  
Social QoL T1 -0.38* 0.26*** -0.46* 0.21** 
Disparity expected-T1 social QoL  0.01 0.00 -0.15 0.02 
Optimism x social QoL T1 -0.20 0.05*  0.21 0.06* 
Optimism x disparity expected-T1 social QoL -0.56*** 0.10*** -0.05 0.00 
Cum. R²  0.41  0.29 

Note. QoL = quality of life;  
*p< 0.05; **p< 0.01; ***p< 0.001. 

 

 

To test whether the influence of physical and social QoL overestimation at T1 on 

distress at T2 and T3 is moderated by T0 optimism, the interactions between T0 optimism 

and T1 QoL, as well as between T0 optimism and T1 symptoms were included as additional 

covariates. The interaction between T0 optimism and physical QoL overestimation at T1 was 

not significantly associated with distress at T2 or T3. The interaction between T0 optimism 

and social QoL overestimation at T1 was significantly associated with distress at T2, but not 

T3. Simple slope analyses indicated that social QoL overestimation was associated with 

significantly more distress among patients low in optimism. This interaction effect was 

plotted and is depicted in Figure 2.  
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Figure 2. The interactive effect of optimism and the disparity between expected and T1 social QoL on distress 
at T2. Patients with low optimism report higher distress after social QoL overestimation; QoL = quality of life; 
***p < 0.001 

 

 

 

Physical and social QoL overestimation at T1 is not associated with subsequent 

distress. However, optimism moderates the relationship between social QoL overestimation 

and distress, as patients low in optimism report higher levels of short-term distress after 

social QoL overestimation.  

 

DISCUSSION 

The main aim of this study was to investigate the impact of QoL overestimation on post-

transplant distress. Although physical, psychological and social QoL did improve after 

transplantation, results demonstrated that prior to transplantation patients had 

overestimated the scale of this improvement, thus confirming the first hypothesis. 

Outcomes further revealed that QoL overestimation was greatest for physical QoL and that 

almost half of all patients had overestimated their physical, psychological and social QoL 3, 
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6, and 12 months after transplantation. The second hypothesis was partly confirmed, as 

some differences between dialysis modalities with regards to QoL overestimation were 

observed. Patients who had received haemodialysis treatment before transplantation 

reported greater overestimation of physical QoL after transplantation than those who had 

been treated with peritoneal dialysis. However, other pre-transplant characteristics, such as 

dialysis vintage, symptom burden, perceived health or optimism were not related to QoL 

overestimation. The third hypothesis was disconfirmed, as neither physical nor social QoL 

overestimation 3 months after transplantation was associated with subsequent distress. The 

fourth hypothesis was also disconfirmed. Contrary to expectations, high optimism did not 

protect patients from the distressing influence of physical or social QoL overestimation. 

Instead, 6 months after transplantation patients low in optimism experienced more distress 

following social QoL overestimation. Thus, rather than high optimism acting as a buffer, 

results suggest that low optimism might be a risk factor for the development of increased 

distress early after kidney transplantation in case of social QoL overestimation.  

The finding that almost half of all patients overestimate their post-transplant QoL 

corroborates and extends previous results demonstrating that QoL expectations of patients 

on the waiting list for a kidney transplant are higher than their actual post-transplant QoL 

(Smith et al., 2008). On a more fundamental level, these results might be interpreted as an 

example of the impact bias (Gilbert et al., 1998), suggesting that patients expect major 

changes in their QoL after transplantation, without taking into account that in many 

respects their lives will still be the same. Yet, this finding might also be explained by poorer 

health outcomes of overestimators. However, additional analyses indicated that patients 

who overestimated their social QoL after transplantation reported similar levels of health 

status at T1 than patients whose expectations were met or exceeded. Other findings 

suggest that the impact bias might be a universal occurrence among patients on the waiting 

list for kidney transplantation, given that QoL overestimation was unrelated to pre-

transplant dialysis vintage, symptom burden, perceived health, or optimism. There was, 

however, some evidence that physical QoL overestimation is more pronounced for patients 

who had been treated with haemo- as opposed to peritoneal dialysis. Further analyses 

suggested that the explanation for this finding is lower QoL outcomes among haemodialysis 

patients rather than differences in expectations between these groups.  
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Neither physical, nor social QoL overestimation 3 months after transplantation was 

associated with subsequent short-term or long-term distress. These results are consistent 

with two earlier studies among recipients of a heart transplant (Leedham et al., 1995) and 

patients close to completion of their cancer treatment (Winterling et al., 2008). Neither 

study found that expectation-outcome disparities were prospectively associated with 

patient adjustment later on. Only one study among women with breast cancer undergoing 

surgery reported disconfirmed expectations to be prospectively related to poorer 

psychological adjustment (Stanton et al., 1998). Contradictory results might be explained by 

differences with regards to the consequences of the procedures. Kidney transplantation 

improves patients’ QoL (Landreneau et al., 2010), while cancer treatment is initially 

associated with a temporary deterioration of QoL (Ranchor et al., 2010). It might therefore 

be hypothesized that the negative influence of unmet expectations is negligible if the 

treatment nevertheless improves patients’ situation, as seen in kidney transplant recipients, 

but not patients with breast cancer.  

In the short-term, patients low in optimism were more distressed by social QoL 

overestimation than those high in optimism. In the long-term, however, low optimism did 

not increase patients’ vulnerability to higher distress after social QoL overestimation. Thus, 

despite low optimism patients seem able to adjust to social QoL overestimation in the long-

term. A potential explanation might be that although patients’ expectations are not entirely 

met, they increasingly come to appreciate their improved situation. Levels of distress in this 

study were comparable to levels reported for other chronically ill populations in the 

Netherlands and higher than in the general population (Verhaak, Heijmans, Peters, & Rijken, 

2005). Therefore, the finding that patients low in optimism experience higher levels of 

short-term distress after overestimation of post-transplant social QoL has significant clinical 

relevance. Distress has been identified as a major contributing factor to increased health 

care utilization (Gili et al., 2011; Gureje, 2002). Consequently, clinicians should be alert that 

social QoL overestimation can be associated with increased distress, while at the same time 

being aware that this effect is short-lived in most cases. It seems advisable to explore 

patients’ social QoL expectations prior to kidney transplantation and enquire after 

transplantation whether their expectations have been met, so that implications for patients’ 

well-being can be discussed. Interventions to modify expectations are premature at this 

point. On the one hand, distressing effects of social QoL overestimation are short-lived and 
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most patients seem able to adjust in the longer term. On the other hand, previous research 

suggests that high expectations could have positive effects on well-being before 

transplantation. Thus, although too high expectations might increase the likelihood of QoL 

overestimation, they might also provide a positive outlook that helps patients to deal with 

the strains of dialysis. Whether this is the case and whether these potentially beneficial 

effects outweigh distressing effects of social QoL overestimation after transplantation 

remains currently unknown. More research is needed to clarify this issue in order to 

determine whether interventions to modify expectations could benefit patients.  

The strengths of this study lie in its prospective assessment of outcomes, which 

strongly supports the direction of the portrayed relationships. However, the external validity 

of findings could be restricted by the fact that the catchment area of the University Medical 

Center Groningen is largely rural and might therefore not entirely represent a large urban 

population. The single centre approach has both disadvantages and advantages. While it is 

uncertain whether results can be generalized to the larger population of kidney transplant 

recipients, information provided to patients of a single transplant centre is more uniform 

and hence results are less likely to reflect differences in patient education. In how far the 

sample is representative of the population under study is somewhat uncertain. Although 

participants were on average five years older than non-participants, expected and actual 

QoL were not associated with age, and therefore it seems is unlikely that results were 

affected by the age difference. It has however been suggested that people with lower 

education or foreign background might be underrepresented in research (Regber et al., 

2013), while findings with regard to selection bias due to health are inconsistent, 

demonstrating over- as well as underrepresentation of people in poor health (Kho, Duffett, 

Willison, Cook, & Brouwers, 2009). Consequently, some caution is warranted in generalizing 

current results to the wider population of kidney transplant recipients. Some statistical 

limitations also need to be considered. The use of difference scores has been criticized in 

recent years because of drawbacks such as low reliability and difficulties to disentangle the 

respective influence of the components (Edwards, 2001). In the analyses, the QoL outcome 

was controlled for to ensure that the difference score would not be unduly influenced by 

the QoL outcome component at the expense of the expectation component. However, it is 

possible that this procedure was overly restrictive and might have obscured a potentially 

small, but nonetheless existing effect. The use of VAS could have influenced results, as 
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single-item measures might be more susceptible to transient states such as mood and thus 

be less stable over time, despite good test-retest reliability (de Boer et al., 2004). The 

validity of the measures, however, was supported by satisfactory convergent validity with 

multiple-item measures of related concepts. Results could further have been influenced by 

the use of the original Life Orientation Test. However, a thoroughly validated Dutch version 

of the revised Life Orientation Test was not available, and correlations between the original 

and revised version of the Life Orientation Test are exceptionally high (Scheier, Carver, & 

Bridges, 1994). In addition, a repetition of the analyses with a subset of five items identical 

to those of the revised version produced similar results, while the interaction between 

optimism and the disparity between expected and T1 physical QoL was also significantly 

associated with distress at T2 in these analyses. Finally, given that only one of four expected 

interaction patterns was observed, there is a possibility that this interaction might not be 

replicated in forthcoming studies.  

In conclusion, patients on the waiting list for a kidney transplant overestimate their 

post-transplant QoL. In addition, patients low in optimism experience higher short-term 

distress following social QoL overestimation. Further research should investigate underlying 

reasons for QoL overestimation, for example, the role of patient education or individual 

differences in information processing. Future studies could also explore the effects of QoL 

overestimation on other relevant outcomes, such as health care utilization. Most 

importantly, future studies should attempt to clarify whether overestimation of post-

transplant QoL has beneficial effects on well-being before transplantation and whether 

these potential benefits outweigh its negative effects after transplantation.  
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ABSTRACT 

Aims. The aim of this study was to determine if kidney transplantation is associated with 

increases of perceived control and how changes of perceived control affect the course of 

psychological distress until 1 year after transplantation. Background. Low levels of 

perceived control are associated with reduced wellbeing among dialysis patients. Design. 

Prospective longitudinal cohort study. Methods. Perceived control (Mastery Scale) and 

psychological distress (GHQ-12) were prospectively assessed before (T0; n = 470) and three 

(T1; n = 197), six (T2; n = 210) and twelve (T3; n = 183) months after transplantation. 

Differences between T1 and T0 perceived control were used to stratify the sample into 

three groups (control gain, stable control and control loss). Socio-demographic and clinical 

variables, including complications, were examined as potential correlates and the course of 

psychological was distress compared across groups. Data were collected between July 2008 

– July 2013. Results. Perceived control showed a small increase overall, with 35.1%, 50.0% 

and 14.9% reporting gain, stable level and loss respectively. Patients with secondary 

schooling were overrepresented in the control loss group. The course of psychological 

distress varied across perceived control change groups, with patients in the control gain 

group experiencing a significant reduction in psychological distress. Conclusion. A 

considerable number of patients report increased levels of perceived control after 

transplantation that are associated with a subsequent decrease in psychological distress. 

Results emphasize the importance of perceived control and could inform interventions to 

facilitate well-being after kidney transplantation. 
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INTRODUCTION  

Symptoms of chronic kidney disease and restrictions imposed by its treatment noticeably 

limit patients’ choices regarding, for example, employment and social activities. 

Consequently, both patients on dialysis and those still in the pre-dialysis phase often 

experience a loss of autonomy (Jansen et al., 2010; Jansen, Rijken, Heijmans, & Boeschoten, 

2010; Makaroff, 2012; Polaschek, 2003). A key element of autonomy is perceived control, 

that is, the degree to which people believe they can influence important aspects of their 

lives. Besides their association with autonomy (Jansen et al., 2010; Jansen, Rijken et al., 

2010) control beliefs are also important predictors of well-being. Accordingly, low levels of 

perceived control among dialysis patients are associated with poor quality of life and 

reduced well-being (Chilcot, Wellsted, Davenport, & Farrington, 2011; Griva, Jayasena, 

Davenport, Harrison, & Newman, 2009). 

 

Background  

Dialysis treatment involves regular dialysis sessions, dietary and fluid restrictions and taking 

prescribed medications (Clark, Farrington, & Chilcot, 2014; Griva et al., 2014). In addition, 

most patients experience unwelcome symptoms, such as fatigue and itching (Danquah, 

Meininger, Zimmerman, Bergstrom, & Diamond, 2010; Thong et al., 2009). Kidney 

transplantation brings an end to the need for dialysis and alleviates many of the 

accompanying restrictions and symptoms.  

Although one study found that levels of perceived control are higher among kidney 

transplant recipients (Griva et al., 2009), it remains unclear whether differences are due to 

selection bias favoring younger and healthier individuals receiving transplants (Liem, Bosch, 

Arends, Heijenbrok-Kal, & Hunink, 2007; Rosenberger et al., 2010) or instigated by 

transplantation itself. If changes of perceived control occur, it is further relevant to find out 

whether these changes affect the course of psychological distress. Addressing these 

questions could clarify a pathway for adjustment to kidney transplantation. 

Perceived control is conceptualized as a learned expectation and therefore, unlike 

personality traits, can undergo changes. Perceived control was found to deteriorate after 

cancer diagnosis and during cancer treatment (Henselmans, Sanderman, Baas, Smink, & 

Ranchor, 2009; Ranchor et al., 2010). Conversely, successful kidney transplantation has 

predominantly positive consequences for patients and cross-sectional data suggest that 
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levels of perceived control are higher among kidney transplant recipients than dialysis 

patients (Griva et al., 2009). Thus, kidney transplantation might be accompanied by 

increases of perceived control. At the same time, it is unclear how many patients might 

experience meaningful improvements of perceived control after transplantation and if 

potential changes of perceived control are associated with socio-demographic and clinical 

variables, such as the occurrence of complications. In addition, given its close relation to 

well-being, changes of perceived control might help explain improvements of psychological 

distress observed after kidney transplantation (Landreneau, Lee, & Landreneau, 2010; Liem 

et al., 2007). That is, improvements of perceived control might result in decreased 

psychological distress. Confirmation of this hypothesized mechanism for improvements of 

psychological distress could inform interventions aiming to aid adjustment after kidney 

transplantation.   

 

THE STUDY 

Aims 

The aim of this study was to determine if kidney transplantation is associated with increases 

of perceived control and how changes of perceived control affect the course of 

psychological distress until 1 year after transplantation.  

 

Design 

This prospective longitudinal cohort study followed a repeated measures design with four 

assessments: once pre-transplant (T0) and 3 (T1) and 6 (T2) and 12 months (T3) after kidney 

transplantation. Pre-transplant assessments of transplant candidates on the waiting list 

were repeated annually until participants received a transplant, with the most recent 

assessment used in analyses. 

 

Participants 

Initially, all transplant candidates on the waiting list were invited to participate by mail. 

Subsequently, ongoing recruitment took place during eligibility assessments for the waiting 

list. After giving informed consent, patients received the first questionnaire.  

The flow of participants through the study is depicted in Figure 1. During the study 

period 897 patients populated the waiting list, of which 40 were excluded due to: (i) 
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insufficient command of the Dutch language (n = 28); (ii) psychiatric diagnosis (n = 8) and (iii) 

inability to complete questionnaires without assistance (n = 4). The pre-transplant 

assessment (T0) was completed by 470 patients, corresponding to a response rate of 55 %.  

 

 

Figure 1. Flowchart diagram of participants. 

 

 
 
 

 

Overall, 510 patients received a kidney transplant during the study period, of which 

294 had completed the T0 assessment (58 % of transplantations). Amid transplant 

recipients, participants were significantly older than non-participants (p < 0.001) and 

reported shorter dialysis vintage (p < 0.05). In total, 197, 210 and 183 patients participated 

in assessments at 3 (T1), 6 (T2) and 12 months (T3) post-transplant respectively. Participants 

who did not complete all four assessments either failed to return one or more 

questionnaires (n = 87), were unable to complete all assessments due to post-transplant 

intervals of less than one year (n = 32), or dropped out of the study (n = 46). Reasons for 

drop-out were voluntary withdrawal (n = 26), rejection of the kidney (n = 11) and death (n = 

9). Drop-outs were less likely to have a partner (p < 0.001), more often treated with 
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haemodialysis as opposed to being pre-dialysis patients (p < 0.01) and more likely to receive 

a kidney from a deceased donor (p < 0.05). In addition, drop-outs also reported higher 

psychological distress (p < 0.05) and lower levels of perceived control (p < 0.05) before 

transplantation, as compared with the remainder of transplant recipients. These variables 

were simultaneously entered into a binary logistic regression analysis to assess which 

variables independently predict drop-out. Results of this multivariate analyses suggested 

that only relationship status and primary dialysis modality were independent predictors of 

drop-out.  

 

Data collection 

Data were collected by means of self-report via questionnaires and collated from medical 

records. Data collection took place between July 2008 - July 2013.  

 

Socio-demographic and clinical variables 

Age, gender, primary kidney disease, donor type, occurrence of complications and kidney 

function measured as 24-hour creatinine clearance were collated from medical records. 

Educational level, relationship status, dialysis vintage and primary dialysis modality were 

established by self-report.  

 

Perceived control 

Perceived control was measured with the Mastery Scale (Pearlin & Schooler, 1978), a 7-item 

instrument assessing general feelings of control over life. An example item is ‘I have little 

control over the things that happen to me’. Items are scored on a 5-point Likert scale 

running from ‘strongly disagree’ to ‘strongly agree’. The total scale score ranges from 7-35, 

with higher scores indicating more perceived control over life.  

 

Psychological distress 

Psychological distress was assessed with the 12-item version of the General Health 

Questionnaire (D. Goldberg & William, 1988). The GHQ-12 is frequently used to measure 

psychological distress in chronically ill populations, including kidney transplant recipients 

(Prihodova et al., 2010). It consists to even parts of positively and negatively worded items. 

An example of a negatively worded item is ‘Have you recently lost much sleep over worry?’. 
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There are four answering categories: ‘not at all’, ‘no more than usual’, ‘rather more than 

usual’ and ‘much more than usual’. Items scores are added up to calculate the scale score 

which ranges from 0-36, with higher scores indicating higher levels of psychological distress.  

 

Ethical considerations 

The study protocol was approved by the hospital’s ethics committee. During recruitment 

patients were explicitly informed that participation is voluntary and that non-participation 

would not affect their medical care in any way. Participants did not receive monetary or 

other incentives for taking part in the study. 

 

Data analysis 

Initially, repeated measures GLM was used to examine mean level changes of perceived 

control and psychological distress from pre- to 1-year post-transplant. In addition, effect 

sizes (Cohen’s d) were calculated to indicate the magnitude of effects. To describe individual 

changes, the sample was subsequently stratified into three groups, based on the difference 

between perceived control scores at T0 and T1. A cut-off of 0.5 SD was used for 

stratification, because it is commonly regarded as the minimally clinical significant 

difference (Norman, Sloan, & Wyrwich, 2003; von der Lippe et al., 2014). Thus, the groups 

were: (i) control gain (T1 score 0.5 SD or more above T0 score); and (ii) stable control (T1 

score less than 0.5 SD above or below T0 score); and (iii) control loss (T1 score 0.5 SD or 

more below T0 score). Further analyses were based on these perceived control change 

groups. ANOVAs and Chi-square tests were performed to determine if perceived control 

change groups differed with regards to several socio-demographic and clinical variables. Any 

variables that differed between perceived control change groups, while at the same time 

being significantly associated with changes of psychological distress, were deemed 

confounders and used as covariates in subsequent GLMs. To determine if the course of 

psychological distress varies across perceived control change groups, the interaction effect 

between group and time on psychological distress was examined with repeated measures 

GLM. In addition, ANOVAs were performed to allow cross-sectional comparisons of levels of 

psychological distress in the perceived control change groups at each assessment. Finally, to 

determine the course of psychological distress in each perceived control change group over 

time, separate repeated measures GLM’s were carried out for each perceived control 
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change group. IBM SPSS 21 for Windows was used to analyse the data (IBM Company, 

Chicago, IL, USA). 

 

Validity and reliability 

Psychometric properties of the Mastery Scale and its Dutch translation are considered to be 

adequate (G. I. Kempen, Jelicic, & Ormel, 1997). Cronbach’s α on the different assessment 

points ranged from 0.69-0.78, which is consistent with other studies (Ranchor et al., 2010). 

Both the original GHQ-12 and the Dutch version possess good psychometric properties (D. P. 

Goldberg et al., 1997; Koeter, Ormel, Van, & Dijkstra, 1987). Cronbach’s α in the current 

sample ranged from 0.87 to 0.90, comparable to other reports (Ranchor et al., 2010).   

 

RESULTS 

Sample description 

Socio-demographic and medical characteristics of the total sample and each perceived 

control change group are presented in Table 1.  

 

Changes of perceived control and psychological distress 

Results for pre- to post-transplant changes of mean levels of perceived control from T0 to 

each post-transplant assessment point are presented in Table 2. Overall, levels of perceived 

control changed significantly over time, F (3, 307) = 4.21, P < 0.01. A significant increase of 

perceived control was observed from T0 to T1 and T3 respectively; effect sizes were small. 

Post-hoc tests did not reveal any further significant changes of perceived control between 

assessments after transplantation.  While 35.1 % of patients demonstrated a meaningful 

increase (> 0.5 SD) of perceived control from T0 to T1, 50.0 % reported stable levels and 

14.9 % reported a decrease. Mean levels of perceived control per change group are also 

displayed in Table 2.  

In addition, Table 2 shows results for pre- to post-transplant changes of mean levels 

of psychological distress from T0 to each post-transplant assessment point. Psychological 

distress levels changed significantly over time as well, F (3, 337) = 8.18, p < 0.001. Effect 

sizes indicated a small to medium-sized decrease of psychological distress from T0 to T1, T2 

and T3 respectively. From T1-T3 psychological distress showed a small, but significant 
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increase, F(1, 126) = 5.80, P < 0.05. No further significant changes between assessments 

were observed.  

 

 

Table 1. Demographic and medical characteristics of the total sample and each perceived control group.  

 Total 
(N = 174) 

 

Control 
loss       

(N = 26) 

Stable 
control        
(N = 87) 

Control 
gain      

(N = 61) 

 

Variable Mean (SD) or % F(df)/Χ²(df) and p-value 

Age at transplantation (years) 53.4 
(12.4) 

52.1 
(13.0) 

53.3 
(13.2) 

52.7 
(12.1) 

F(2, 171) = 0.10, p = 0.905 

Gender (male)  54.8 46.2 55.2 60.7 Χ²(2) = 1.58, p = 0.454 
Educational level      Χ²(4) = 10.29, p = 0.036* 
 Elementary  39.2 20.0

a 
36.9 48.3

a 
 

 Secondary   44.9 72.0
b 

45.2 35.0
b 

 
 University  15.9 8.0 17.9 16.7  
Relationship (yes) 78.7 80.8 81.4 86.9 Χ²(2) = 0.90, p = 0.636 
Primary kidney disease     Χ²(6) = 7.60, p = 0.269 
 Glomerulonephritis 30.6 47.8 29.9 42.3  
 Congenital and hereditary 

kidney diseases 
23.4 17.4 27.3 17.3  

 Renal vascular diseases and 
diabetes mellitus 

13.3 0 14.3 9.6  

 Other or unknown causes 32.5 34.8 28.6 30.8  
Dialysis modality      Χ²(4) = 8.09, p = 0.088 
 Hemodialysis 52.1 68.0 46.0 49.1  
 Peritoneal dialysis 24.7 16.0 20.7 31.6  
 None (pre-emptive 

transplantation) 
23.3 

16.0 33.3 
19.3  

Dialysis vintage (years) 3.6 (2.3) 3.5 (1.6) 3.6 (2.3) 3.3 (2.1) F(2, 121) = 0.25, p = 0.777 
Donor type (deceased donor) 54.0

 
53.8 49.4 49.2 Χ²(2) = 0.18, p = 0.913 

24-hour creatinine clearance 
(ml/min) at T1 

52.6 
(19.1) 

48.1 
(21.5) 

53.4 
(18.3) 

57.4 
(19.3) 

F(2, 136) = 1.84, p = 0.162 

Complications (yes) 31.0 42.3 29.9 27.9 Χ²(2) = 1.88, p = 0.390 

Note: 
ab

 p < 0.05;  

 

 

Changes of psychological distress in relation to changes of perceived control 

As presented in Table 1, perceived control change groups were differentiated by 

educational level. Participants with secondary schooling were overrepresented in the 

control loss group, whereas those with elementary schooling were overrepresented in the 

control gain group. Groups did not differ regarding the distribution of age, gender, 

relationship status, primary kidney disease, primary dialysis modality, dialysis vintage, donor 

type, kidney function, or occurrence of complications.  
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 Because educational level differed across groups and was at the same time 

significantly associated with changes in psychological distress it was deemed a confounder 

and therefore used as covariate in the subsequent analysis. The significant interaction term 

suggested that the course of psychological distress differed across perceived control change 

groups, Ftime × group(5, 311) = 2.77, P < 0.05.  

Cross-sectional analysis revealed that before transplantation mean levels of 

psychological distress did  not differ between the three groups, whereas differences were 

greatest at T1, F(2, 171) = 14.88, P < 0.001. While differences between the groups were non-

significant at T2, levels of psychological distress differed significantly at T3, F(2, 125) = 5.32, 

P < 0.01. Post-hoc tests showed that at T1 psychological distress was higher in the control 

loss group than in both other groups (both P < 0.001). At T3, only the difference between 

control loss and control gain group remained significant (P < 0.01).  

 

 

Table 2. Means (SD) of perceived control and psychological distress at baseline level (T0) and follow-up 
assessments for perceived control change groups and total sample; results of within patient comparison and 
effect sizes. 

  T0 T1 T2 T3 T0-T1 T0-T2 T0-T3 

Perceived 
control 

    F-value d F-value d F-value d 

 Control 
gain 

19.67 
(3.56) 

25.56 
(4.04) 

24.08 
(4.45) 

24.25 
(3.71) 

103.87*** 1.52 45.40*** 0.74 47.36*** 0.87 

 Stable 
control  

23.72 
(4.62) 

23.78 
(4.66) 

23.49 
(4.83) 

24.60 
(4.87) 

0.01 0.01 2.06 0.05 0.76 0.19 

 Control loss 25.85 
(3.94) 

20.12 
(3.74) 

22.86 
(4.41) 

22.58 
(3.69) 

79.69*** 1.56 7.06* 1.12 14.34** 1.28 

 Total 
sample 

22.49 
(4.84) 

23.82 
(4.78) 

23.48 
(4.61) 

23.77 
(4.79) 

8.08** 0.28 1.65 0.21 5.73* 0.27 

           
Psychological 
distress 

          

 Control 
gain 

11.41 
(4.82) 

7.16 
(4.48) 

8.46 
(5.41) 

7.85 
(4.00) 

18.37*** 0.92 6.31* 0.58 8.19** 0.80 

 Stable 
control  

10.29 
(5.01) 

8.70 
(5.22) 

9.77 
(6.74) 

9.41 
(4.79) 

7.19** 0.31 1.14 0.09 1.88 0.18 

 Control loss 11.00 
(4.69) 

13.73 
(6.37) 

11.38 
(6.51) 

11.95 
(4.61) 

1.43 0.05 0.22 0.07 0.06 0.21 

 Total 
sample 

11.13 
(5.08) 

8.89 
(5.77) 

9.45 
(5.93) 

9.41 
(5.15) 

19.43*** 0.42 7.03** 0.31 7.40** 0.34 

* p < 0.05; ** p < 0.01; *** p < 0.001 
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As presented in Table 2, separate longitudinal analysis of perceived control change 

groups further illustrated differences in the course of psychological distress.  Visual 

inspection of the course of psychological distress per group as presented in Figure 2 

suggested that the control loss group experienced a sharp increase in psychological distress 

from T0-T1 that dropped back to pre-transplant levels from T1-T2.  

 

 

Figure 2. The course of psychological distress for each perceived control group. 

 
 

However, longitudinal analysis showed that the control loss group did not 

experience significant changes of psychological distress between any of the assessments (all 

P > 0.09). Consequently, the overall effect was also non-significant; effect sizes were small 

to very small. The stable control group showed a minor decrease of psychological distress 

that subsequently levelled off. Although in this group a significant decrease of psychological 

distress at T1 was observed, no further significant changes between assessments took place. 

Therefore, the overall effect was also non-significant; again, effect sizes were small to very 

small. The control gain group displayed a steep decrease of psychological distress 

immediately after transplantation that was maintained until 1-year post-transplant. This 

group experienced a large and significant decrease of psychological distress from T0-T1. 

Thereafter, distress levels in this group increased slightly from T1 to T2, F(1, 37) = 7.46, P < 
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0.05 and T3, F(1, 37) = 13.11, P < 0.01. Yet, compared with pre-transplant levels 

psychological distress remained significantly lower both at T2 and T3; effect sizes were 

medium to large. Consequently, the overall effect for changes of psychological distress was 

also significant in this group, F(2, 82) = 9.48, P < 0.001.   

 

DISCUSSION 

This study aimed to investigate whether kidney transplantation is associated with changes 

of perceived control, to identify correlates thereof and to examine whether changes of 

perceived control affect the course of psychological distress. Overall levels of perceived 

control increased after transplantation, although the effect was small. Individually, a third of 

patients reported improvements, whereas half experienced no clinically significant change 

and the remainder a decline of perceived control. The group who reported loss of control 

included mainly patients with secondary schooling. Alongside the changes of perceived 

control small to medium-sized improvements of psychological distress were also observed. 

Results further indicated that increases of perceived control were associated with decreases 

of psychological distress. 

Despite being freed from dialysis treatments and its accompanying restrictions and 

despite commonly observed improvements of health status after kidney transplantation 

(Landreneau et al., 2010; Liem et al., 2007) the majority of patients do not experience 

meaningful increases of perceived control. This illustrates that successful transplantation 

does not resolve all difficulties patients with renal disease encounter. Results parallel 

reports of declines of perceived control as result of diagnosis and treatment of cancer 

(Bárez, Blasco, Fernández-Castro, & Viladrich, 2009; Henselmans et al., 2009; Ranchor et al., 

2010). This study gives the first account of a treatment-induced increase of perceived 

control among kidney transplant recipients. Nevertheless, levels of perceived control 

remained low compared with a considerably older general population sample from the 

same region (G. I. J. M. Kempen et al., 2005). Given that perceived control declines with age 

(Specht, Egloff, & Schmukle, 2013) this comparison illustrates that even after successful 

kidney transplantation levels of perceived control in this population remain overall poor.  

The observed small improvements of psychological distress are in line with other 

studies reporting better mental health among kidney transplant recipients as compared 

with dialysis patients (Landreneau et al., 2010; Liem et al., 2007). However, earlier studies 
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were based on cross-sectional comparisons of dialysis patients and kidney transplant 

recipients. Consequently, findings might have been influenced by selection bias, as kidney 

transplant recipients are generally younger and healthier (Liem et al., 2007; Rosenberger et 

al., 2010). The prospective design of the present study effectively rules out selection bias as 

an alternative explanation for earlier findings and instead suggests that improvements of 

psychological distress are due to transplantation rather than pre-existing differences 

between these groups. Concerning socio-demographic and clinical correlates, results 

indicated that perceived control change groups differed according to educational level. 

Participants with secondary schooling were overrepresented in the control loss group, 

underlining the link between education and perceived control (Specht et al., 2013). Perhaps 

patients with secondary schooling are apt to perceive potential threats such as rejection of 

the transplant, but feel ill-equipped to deal with them, while those with elementary 

schooling disregard similar threats altogether. Perceived control change groups did not 

differ regarding the occurrence of complications or other socio-demographic and clinical 

variables.  

Concerning the second aim results suggest that the course of psychological distress 

differed across perceived control change groups, with increases of perceived control being 

associated with decreases of psychological distress. Patients who reported a loss of control 

did not experience any changes of psychological distress as a result. Those with stable levels 

of control initially reported a minor reduction of psychological distress directly after 

transplantation, but this reduction was not maintained. Six and twelve months after 

transplantation distress levels in this group reverted back to pre-transplant levels. Only 

patients reporting increases of perceived control experienced considerable and lasting 

changes of psychological distress, in this case manifesting as large reductions of 

psychological distress after transplantation. Positive prospective associations between 

perceived control and aspects of mental well-being, such as psychological distress have 

been observed previously (Henselmans et al., 2009) and are in line with current results. Two 

other studies among patients with cancer lend further support to findings of this study. One 

study demonstrated that increasing levels of perceived control are associated with 

reductions of psychological distress later on (Bárez et al. 2009). Another study suggested 

that a decrease of perceived control by itself is not sufficient to increase levels of 

psychological distress (Ranchor et al. 2010). Overall, findings indicate that pre- to post-
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transplant changes of psychological distress are partially due to changes of perceived 

control instigated by transplantation. Notably, decreased levels of perceived control do not 

automatically result in increased psychological distress. Instead, reductions in psychological 

distress seem to follow from increased levels of perceived control, which might be 

considered an ameliorating factor in the development of psychological distress.   

Current results highlight the importance of perceived control for patients’ well-being 

and have several potential implications. Findings suggest that the majority of patients do 

not experience clinically significant improvements of perceived control, despite 

improvements of health status and liberation from dialysis and associated restrictions. At 

the same time, even patients with stable or deteriorating levels of perceived control seem 

not to be at risk of increased psychological distress. This suggests that the observation that 

patients with secondary schooling are more likely to experience a loss of control by itself has 

only modest relevance for clinical practice. However, given the significance of increased 

levels of perceived control in the reduction of psychological distress, interventions could 

prove beneficial. An earlier study among patients with coronary heart disease, for example, 

suggests that providing information and appropriate strategies for managing symptoms and 

adverse events increases perceived control and thereby reduces anxiety (Moser et al., 

2012). Tailored interventions aiming to increase levels of perceived control are likely to 

result in improvements of psychological distress, with immediate benefits for patients’ 

quality of life and well-being. Moreover, because of the association of high psychological 

distress with increased healthcare use (Gili et al., 2011) interventions targeting perceived 

control might in the long-term also potentially reduce healthcare costs.  

 

Strengths and limitations 

Strengths of this study lie in its prospective longitudinal assessment of outcomes with 

multiple post-transplant assessment points and an adequate sample size. This design 

permitted the comparison of patients before and after transplantation and in doing so it 

was possible to describe changes at the individual level that had not been reported 

previously. Several limitations nevertheless apply. Although it is plausible that the observed 

improvements were caused by kidney transplantation, due to lack of a control group 

alternative explanations cannot be entirely ruled out. The inverse relationship between age 

and perceived control (Specht et al., 2013) would however suggest that the observed effects 
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were not caused by ageing. Whether findings can be generalized to the larger population of 

kidney transplant recipients is uncertain, as this study was carried out at a single transplant 

centre with predominantly rural catchment area. Finally, patients without a partner and 

those who had undergone haemodialysis treatment were more likely to drop out of the 

study. If and how this might have affected results remains speculative. 

 

Conclusion 

In sum, roughly a third of patients experience meaningful improvements of perceived 

control after kidney transplantation and increasing levels of perceived control are 

associated with subsequent reductions of psychological distress. Future studies should 

address limitations and corroborate and extend findings by including multiple sites and a 

control group from the general population.   
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ABSTRACT 

Objective. Renal transplantation (RTx) is considered the treatment of choice for end- stage 

renal disease (ESRD) given its association with lower mortality, and improved overall quality 

of life and psychological functioning compared to dialysis. However, much less is known 

about which factors underlie these psychological improvements across RTx. Goal theory 

suggests that experienced disturbances in important goals are related to lower 

psychological functioning. This study aimed to (1) identify the most disturbed and most 

important goals for patients before RTx, (2) to examine changes in goal disturbance and goal 

importance pre/post-RTx, and (3) to examine whether changes in goal disturbance are 

associated with changes in psychological distress over time, and whether this relationship is 

mediated by changes in perceived control. 

Methods. In this longitudinal study, 220 patients completed questionnaires before and after 

RTx, including questionnaires to assess goals (GOALS questionnaire), psychological distress 

(GHQ-12), and perceived control (Mastery scale). 

Results. End-stage renal disease affected both general and disease-specific goals. 

Approximately 30% of the patients indicated to experience high or very high disturbance 

before transplantation. Goal disturbance generally decreased significantly pre- to post- RTx, 

whereas goal importance did not change significantly pre- to post-RTx. No mediation effect 

of perceived control was found. Instead, both changes in goal disturbance and perceived 

control showed independent effects on changes in distress. 

Conclusions. Intervention strategies targeting attainable and realistic goal setting, and 

perceived control in RTx recipients who do not benefit optimally from RTx, might enhance 

psychological functioning in this population. 
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INTRODUCTION 

Chronic kidney disease (CKD) is a major public health problem, affecting more than 10% of 

the worldwide population (Eckardt et al., 2013; Schieppati & Remuzzi, 2005). Moreover, its 

prevalence is expected to rise rapidly in the light of populatin ageing and increasing 

prevalence of risk factors for developing CKD, such as diabetes and hypertension (Kearney 

et al., 2005; Liyanage et al., 2015; Wild, Roglic, Green, Sicree, & King, 2004). End-stage renal 

disease (ESRD) is the last stage of chronic kidney disease, requiring life-sustaining renal 

replacement therapy, which consists of either dialysis or renal transplantation. Dialysis is 

considered a burdensome treatment, because it involves a strict and time-consuming 

therapeutic regimen, dietary and fluid restrictions, and a high amount of medication intake.  

The preferred treatment for ESRD is renal transplantation, given its association with lower 

mortality risk, and lower health costs compared to dialysis (Laupacis et al., 1996; Tonelli et 

al., 2011).  

Renal transplantation has been related in longitudinal research to significant 

improvements in patients’ physical functioning and overall quality of life (Dew et al., 1997; 

Dontje et al., 2014; Franke et al., 2000; Jofre, Lopez-Gomez, Moreno, Sanz-Guajardo, & 

Valderrabano, 1998; von der Lippe et al., 2014; Tonelli et  al., 2011). Despite inconsistent 

findings across different studies (von der Lippe et al., 2014), psychological functioning 

generally was also found to improve after renal transplantation (Griva, Davenport, Harrison, 

& Newman, 2012; Joshi, Almeida, & Almeida, 2013; Kostro et al., 2016; Landreneau, Lee, & 

Landreneau, 2010; Tavallaii & Lankarani, 2005). Moreover, cross-sectional findings have also 

favoured transplanation over dialysis in terms of mental health outcomes (Liem, Bosch, 

Arends, Heijenbrok-Kal, & Hunink, 2007; Ozcan et al., 2015). 

However, it remains unclear how patients psychologically improve across renal 

transplantation. To understand this process, a useful framework is self-regulation theory. 

According to the self-regulation perspective, individuals are goal-oriented agents, actively 

striving to influence and attain personal goals (Heckhausen, Wrosch, & Schulz, 2010). Goals 

refer to ‘internal representations of desired states, where states are broadly construed as 

outcomes, events or processes’ (Austin & Vancouver, 1996, p. 338). Having goals is assumed 

to give a sense of meaning and direct individual’s lives (Ford & Nichols, 1987). On the other 

hand, a threat to the attainment of these goals is assumed to elicit distress (Carver & 

Scheier, 1998; Lavallee & Campbell, 1995; Muller & Spitz, 2010). It has been demonstrated 
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that having a severe medical condition is associated with disturbances in the attainment of 

personal goals (Boersma, Maes, & Joekes, 2005; Stefanic, Caputi, & Iverson, 2014). Such 

disturbances due to illness have been related to lower quality of life and higher levels of 

distress (Boersma, Maes, & van Elderen, 2005; Janse, Sprangers, Ranchor, & Fleer, 2015; 

Offerman, Schroevers, van der Velden, de Boer, & Pruyn, 2010; van der Veek, Kraaij, Van 

Koppen, Garnefski, & Joekes, 2007). Moreover, it has been suggested that the more 

disturbed goals are considered important, the greater the impact on well-being (Carver & 

Scheier, 1998). In the context of ESRD and dialysis, it can be hypothesized that patients 

encounter disturbances in the attainment of important goals, given the interference of the 

disease with social roles, family responsibilities, increased dependence on caregivers, 

economic difficulties, reduced sexual ability, and limitations on free-time activities, such as 

being able to go on vacation (Ekelund & Andersson, 2010; Karamanidou, Weinman, & 

Horne, 2014). ESRD can thus be viewed as a severe life-disabling condition, hindering the 

pursuit of important goals, and therefore threatening psychological well-being. 

Transplantation, on the other hand, is likely to reduce or remove many of the 

aforementioned limitations. Therefore it could be expected that a decrease in physical 

constraints and a regained freedom following transplantation are associated with less 

disturbance in the attainment of important goals, eventually improving psychological 

functioning.  

Goal disturbance is assumed to influence well-being through psychological processes 

concerning self-evaluations of goal pursuit (Bandura & Cervone, 1983; Bandura, 1997). Such 

a relevant psychological mechanism is perceived control, defined as ‘a learned expectation 

that outcomes depend on one’s own choices and actions’ (Mirowsky & Ross, 1998, p. 419). 

Perceived control is a global belief, spanning across different life domains, as opposed to 

situation-specific perceptions of control (e.g., control over an illness). These general control 

beliefs have been associated with lower levels of psychological distress (Gerstorf et al., 

2014) and better adjustment to illness (Bárez, Blasco, Fernández-Castro, & Viladrich, 2009; 

Ranchor et al., 2010). Moreover, perceptions of control are susceptible to change, for 

example, they can be influenced by perceived health, social participation (Infurna, Gerstorf, 

Ram, Schupp, & Wagner, 2011), or illness (Ranchor et al., 2010). Empirical evidence on the 

association between self-regulation and perceived control is largely lacking. Nevertheless, 

the concept of self-efficacy, referring to a belief in one’s capabilities to carry out a specific 
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action (Bandura, 1997) and closely related to perceived control, has been associated with 

lower levels of disturbance in the attainment of personal goals, as well as higher levels of 

psychological functioning (Boersma, Maes, Joekes, & Dusseldorp, 2006; Brands, Stapert, 

Köhler, Wade, & van Heugten, 2015; Offerman et al., 2010).  

According to Bandura (1997), positive experiences in attaining desired outcomes can 

raise control beliefs. After renal transplantation, patients might encounter less disturbances 

in the attainment of important goals, which could improve perceived control and eventually 

increase well-being. Following this line of thinking, it might be suggested that perceived 

control plays a mediating role in the relationship between goal disturbance and well-being. 

Accordingly, the mediating role of self-efficacy between goal attainment and well-being has 

been supported in research (Boersma et al., 2006; Kuijer & de Ridder, 2003). The aims of 

this study were to (1) determine which goals are most affected in ESRD patients and which 

goals are considered important before transplantation, (2) examine whether patients 

experience a change in goal disturbance and goal importance from pre- to post-

transplantation, (3) to explore whether goal disturbance changes pre/post-transplantation 

are related to changes in well-being, and whether this relationship is mediated by perceived 

control.  

It was hypothesized that patients would experience goal disturbance pre- 

transplantation, but there were no clear expectations as to which specific goals would be 

most disturbed. There were also no clear expectations regarding most important goals pre-

transplantation. Secondly, it was expected that goal disturbance would decrease post-

transplantation, but there were no expectations regarding changes in goal importance from 

pre- to post-transplantation. Furthermore, it was expected that decreases in goal 

disturbance were associated with decreases in distress (as an indicator of well-being) from 

pre- to post-transplantation. Finally, we hypothesized that the relationship between goal 

disturbance changes and distress changes would be mediated by perceived control changes 

from pre- to post- transplantation. 

 

METHOD 

Participants 

A description of this study has also been reported elsewhere (Schulz et al., 2014). Patients 

were deemed eligible for participation when they met the following criteria: on a waiting list 
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for a single-organ kidney-only transplant or being eligible for the waiting list, and a 

minimum age of eighteen. At the time of this study, 897 patients were on the waiting list for 

kidney transplantation, of whom 40 were excluded because they were not able to 

understand Dutch, visually impaired or illiterate, or diagnosed with a psychiatric condition 

(exclusion criteria) (see Figure 1).  

 

 

Figure 1. Flowchart diagram of participants. 

 

 

 

 

Furthermore, 362 patients declined to participate in the study. A total of 470 patients 

completed the pre-transplant assessment (T0). Of the 470 patients, 294 received a kidney 

transplant during the study period (62.6% of the patients who completed T0), of  whom 220 

completed both the baseline questionnaire and one or both of the post-transplant 

questionnaires, namley 3 (T1) or 6 months (T2) post-transplantation. This group of 220 

patients constituted the study sample (see Table 1 for study sample characteristics). When 

comparting transplanted participants with transplanted non-participants, only a significant 

difference on age was found; that is, participants were significantly compared to non-
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participants, Mnon-participants (SD) = 51.05 (14.06), Mparticipants (SD) = 56.18 (12.35), t(427.20) = -

4.28, p < .01. No differences were found on gender, age, education, years on dialysis, 

dialysis modality, psychological distress, and goal disturbance pre-transplantation when 

comparing completers (transplant recipients who completed T0, T1, and/or T2) and non-

completers (transplant recipients who completed only T0).  

 

 

Table 1. Study sample characteristics (N= 220)  

Age; M (SD) 52.6 (12.5) 

Male gender; N (%)  120 (54.5) 

Education; N (%)  

 Low 83 (39.3) 

 Medium 93 (44.1) 

 High 35 (16.6) 

Partner (yes); N (%) 180 (82.6) 

Dialysis (yes); N (%)   163 (75.8) 

 Dialysis modality; N (%)  

       Hemodialysis 113 (52.6) 

       Peritoneal dialysis  50 (23.3) 

       No dialysis 52 (24.2) 

 Dialysis vintage years; M (SD) 3.4 (2.0) 

Donor status  

 Postmortal kidney; N (%) 113 (51.6) 

 Living donor; N (%)  106 (48.4)  

Number of transplants; N (%)  

 First  201 (91.4) 

 Second  16 (7.3) 

 Third  3 (1.4) 

Kidney function (24h creatinine clearance)     

 T1 54.3 (19.5) 

 

 

Procedure 

Patients on the waitinglist were  approached with a letter inviting them to participate in the 

study and asking for permission to retrieve data from their medical records. In case patients 

gave permisson, they completed the entire assessments every year until transplantation 

took place, after which the most recent assessment pre-transplantation was used in the 

analyses. The assessments of perceived control, goal disturbance, and goal importance took 

place pre-transplantation (T0) and 3 months post-transplantation (T1). Distress was also 

assessed pre-transplantation (T0), 3 months post-transplantantion (T1), and 6 months post-
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transplantation (T2). In line with ethical considerations,  it was emphasized that 

participation was completely voluntary and that non-participation or withdrawal from the 

study would not affect current medical care.  There was no remuneration for participants. 

 

Socio-demographic and medical variables 

Information regarding gender, age, donor type, and 24-hr creatinine clearance was retrieved 

from the medical records. Information on relationship status, educational level, dialysis 

modality, dialysis vintage, type of transplant, and number of underwent transplantations 

was reported by patients.  

 

Goal disturbance and goal importance 

The goal questionnaire consisted of 39 goals of which 24 general life goals and 15 disease-

specific goals. The 24 general life goals were assessed with the German GOALS 

questionnaire (Pöhlmann & Brunstein, 1997), which was forward translated to Dutch and 

back-translated into German. The GOALS questionnaire is subdivided into six categories, 

gauged by four items each, namely intimacy, affiliation, altruism, power, achievement, and 

variation. The first three categories represent communion-oriented goals, the second three 

agency-oriented goals (Pöhlmann & Brunstein, 1997).  

The 15 disease specific goals were devised in collaboration with two consulting 

nephrologists. Examples of disease-specific goals are as follows: to exercise, to go on 

vacation, to have a good sex life, to go out. Participants were first asked to rate each of the 

39 goals on importance on a 5-point scale, ranging from not at all important (0) to very 

important (4). Next, participants were asked to indicate for the same goals ‘to what extent 

they were currently disturbed in achieving this goal’ on a 5-point scale, ranging from ‘not at 

all’ (0) to ‘very disturbed’ (4). Based on the mean item scores for each of the 39 items of the 

goal disturbance and goal importance scale, a top 10 was calculated for both the ten most 

disturbed and most important goals prior to transplantation (Tables 2 and 3). In addition, 

the percentages of participants answering highly disturbed and very highly disturbed on the 

goal disturbance scale, and the participants who answered highly important or very highly 

important on the goal importance scale, were reported for each of the top 10 goals. The 

least disturbed goal items contained the most missing values. Therefore, to minimize 

missing data and include the information of as much participants as possible, only the top 
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10 disturbed goals were summed into an overall total score for further analyses. Change 

scores in goal disturbance from pre- to post-transplantation were calculated by subtracting 

pre-transplantation goal disturbance scores from post-transplantation goal disturbance 

scores. 

Cronbach’s α for the baseline top 10 goal disturbance score before transplantation 

(T0) was .88 and 3 months post-transplantation (T1) .91. Cronbach’s α for the baseline top 

10 goal importance score pre-transplantation (T0) was .85 and 3 months after 

transplantation (T1) .88. 

 

Distress 

Distress was assessed by means of the 12-item version of the General Health Questionnaire 

(GHQ; Goldberg & William, 1988), a well-documented self-report measure of distress in 

general and medical populations. The GHQ consists of an equal number of positively and 

negatively worded items. An example of a positively worded item is ‘Have you recently been 

able to enjoy your normal day-to-day activities?’. There are four answering categories: 0 

(not at all), 1 (No more than usual), 2 (Rather more than usual), and 3 (Much more than 

usual). Item scores are summed, with a final score ranging from 0 to 36, higher scores 

indicating higher levels of distress. Both the original GHQ-12 and the Dutch translation show 

good psychometric properties (Goldberg et al., 1997). Change scores in distress from pre- to 

post-transplantation were calculated by subtracting pre-transplantation distress scores from 

post-transplantation distress scores. Short-term (T0-T1) and long- term (T0-T2) changes in 

distress were calculated. Cronbach’s α for the baseline score of distress before 

transplantation (T0) was .86, 3 months after transplantation (T1) .89, and 6 months after 

transplantation (T2) .90. 

 

Perceived control 

Perceived control was assessed with the widely used 7-item Mastery scale (DeSocio, 

Kitzman, & Cole, 2003; Shanahan & Bauer, 2004), developed by Pearlin and Schooler (1978). 

Mastery is defined as ‘the extent to which one regards one’s life-chances as being under 

one’s own control in contrast to being fatalistically ruled’ (Pearlin & Schooler, 1978, p. 5). An 

example item of the scale is ‘There is little I can do to change many of the important things 

in my life’. Items are scored on a 5-point Likert scale, ranging from ‘strongly disagree’ (1) to 
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‘strongly agree’ (5). Five of the seven items are negatively worded. The total score ranges 

from seven to 35, where higher scores indicate more perceived control over life. According 

to previous research, the Mastery scale has good psychometric properties (Eklund, 

Erlandsson, & Hagell, 2012; Marshall & Lang, 1990). Change scores in perceived control from 

pre- to post-transplantation were calculated by subtracting pre-transplantation perceived 

control scores from post- transplantation perceived control scores. Cronbach’s α for the 

baseline score of perceived control before transplantation (T0) was .67 and 3 months after 

transplantation (T1) .76. 

 

Statistical analysis 

Analyses were conducted using SPSS version 20.0.0 and Mplus version 7.1. 

 

Assumptions for analyses 

The scales used for the analyses were controlled for normality. Neither the goal disturbance 

change scores, perceived control change scores, nor distress change scores violated the 

assumption of normality. Pearson correlations for parametric and Spearman correlations for 

nonparametric data were calculated to study the associations between the hypothesized 

predictor and the dependent variables, and possible confounders.  As shown in Table 4, the 

results of the correlations indicate that of the socio-demographic variables, no variables are 

related to both the independent variable (goal disturbance T0-T1) and the dependent 

variables (distress T0-T1 or distress T0-T2). Creatinine clearance (a clinical measure of kidney 

function) was not significantly correlated with the predictor and dependent variables. 

Therefore, these variables were not included in the model. According to the 

multicollinearity statistics, the tolerance value was not lower than .10, indicating no 

problem with multicollinearity. The value of the Durbin Watson test was 1.80; therefore, 

independent residuals can be assumed. The distribution of standardized residuals showed 

that the assumptions of normality and linearity were met. 

 

Descriptives of distress, perceived control, and goal disturbance changes 

Although not part of the research question, pre- to post-transplantation changes in distress, 

perceived control and goal disturbance were also analysed with paired samples t-tests. 
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Goal disturbance and goal importance pre-transplantation 

A top 10 of most disturbed and most important goals before transplantation was derived by 

looking at the mean scores of the individual items on disturbance and importance. Mean 

scores of these items were also reported after transplantation. 

 

Changes in goal disturbance and goal importance pre/post-transplantation 

Paired samples t-tests were used to analyse pre- to post-renal transplantation changes in 

disturbance and importance of individual goal items. Bonferroni correction was applied to 

correct for multiple testing, setting the overall a level to .005 (0.05/10). Effect sizes were 

calculated with Cohen’s d. The Cohen’s d values were interpreted as follows: <.20: very 

small effect, .20–.50: small effect, .50–.80: moderate effect, >.80: large effect. To correct for 

dependence among means, Morris and DeShon’s (2002) equation 8 was applied to the data. 

 

The association between goal disturbance and distress changes pre/post-transplantation 

and the role of perceived control as a mediator 

Structural equation modelling (SEM) was used to examine the hypothesized relationships 

between the variables. The strength of SEM is the possibility to include multiple predictors 

and dependent variables in one model and to test different paths simultaneously, while 

taking into account direct and indirect effects among variables. The variables were placed in 

the model in accordance with the literature and self-regulation theory. Short-term distress 

changes (T0-T1) and long- term distress changes (T0-T2) were entered in the model as 

dependent variables. Goal disturbance T0-T1 was entered as an independent variable. 

Mastery T0-T1 was entered into the model as a mediator. As distress T0 and goal 

disturbance T0 are assumed to, respectively, influence changes in distress and goal 

disturbance pre/ post-transplantation, these variables were entered as covariates. The 

mediation effect of perceived control T0-T1 was assessed through bootstrapping, which is a 

computer-based method of resampling (Kline, 2011).  With this method, indirect effects are 

estimated through 95% bias-corrected confidence intervals. A bootstrap of 20,000 samples 

was used. Regarding the interpretation of results, if zero is not between the lower and 

upper bound of the confidence interval, it can be claimed     that the indirect effect is not 

zero with 95% confidence (Hayes, 2009). 
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RESULTS 

Descriptives of distress, perceived control, and goal disturbance changes 

Firstly, change scores in distress, perceived control, and goal disturbance were assessed. 

Distress scores pre-transplantation decreased significantly 3 months (T1) after trans- 

plantation, Mpre  = 10.9 (4.9), Mpost = 8.8 (5.7), t (182) = 4.3, p < .01 and 6 months (T2) after 

transplantation, Mpre = 11.08 (5.1), Mpost = 9.4 (5.9), t (184) = 3.6, p < .01. Perceived control 

scores pre-transplantation increased significantly 3 months after transplantation, Mpre = 

22.6 (4.7), Mpost = 23.9 (4.6), t  (173) =  3.5, p  < .01. Lastly, goal disturbance pre-

transplantation decreased significantly 3 months after transplantation, Mpre = 16.1 (9.2), 

Mpost = 11.2 (8.9), t (159) = 6.1, p < .01. 

 

Goal disturbance and goal importance pre-transplantation 

Chronic kidney failure affected on average most often the goal ‘to be able to eat and drink 

what I like’, with 38.2% of the participants indicating high or very high disturbance (see 

Table 2).  

 

 

Table 2. Top 10 disturbed goals pre-transplantation and change scores pre/post-transplantation. 

 N Goal T0 
Mean (SD) 

T1 
Mean (SD) 

Change T0 – T1 

     t Effect size 
(Cohen’s d) 

1 165 To be able to eat and drink what I 
like (38.2) 

1.96 (1.18) 1.07 (1.06) 8.22* .64 

2 161 To fully enjoy life (31.1) 1.74 (1.32) 1.25 (1.27) 4.17* .33 
3 166 To on vacation/to travel (36.1) 1.73 (1.38) 1.32 (1.28) 3.30* .26 
4 171 To be able to arrange my time 

schedule myself (29.2) 
1.61 (1.27) 0.98 (1.15) 5.61* .43 

4 163 To decide for myself how to live my 
life (28.8) 

1.61 (1.34) 1.20 (1.30) 3.35* .26 

5 162 To exercise (27.8) 1.53 (1.35) 1.14 (1.17) 3.31* .26 
6 163 To have a good sex life (28.2) 1.51 (1.41) 1.33 (1.39) 1.56 .12 
7 167 To follow my own interests (21.6) 1.47 (1.24) 0.99 (1.19) 4.12* .32 
8 165 To support others (24.2) 1.45 (1.31) 1.01 (1.16) 3.96* .31 
9 167 To help people in need (24.0) 1.38 (1.32) 1.01 (1.24) 3.22* .25 

*p ≤ .005 
Note: Within parentheses the percentage of participants indicating high or very high disturbance at baseline. 
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The second and third most disturbed goals were ‘to fully enjoy life’ and ‘to go on 

vacation/to travel’, with 31.1% and 36.1% indicating high disturbance or very high 

disturbance, respectively. The most important life goal was ‘Having relationships 

characterized by mutual trust’, followed by ‘giving affection and love’, and ‘receiving 

affection and love’, with 81.6%, 81.0%, and 80.1% of the participants scoring high 

importance or very high importance, respectively (see Table 3). 

 

 

Table 3. Top 10 important goals pre-transplantation and change scores pre/post-transplantation. 

 N Goal T0 
Mean (SD) 

T1 
Mean (SD) 

Change T0 – T1 

     t Effect size 
(Cohen’s d) 

1 168 Having relationships characterized by 
mutual trust (81.6) 

3.21 (1.14) 3.21 (1.02) 0.00 0 

2 168 Giving affection and love (81.0) 3.20 (0.99) 3.14 (1.00) 0.87 .06 
3 171 Receiving affection and love (80.1) 3.17 (1.02) 3.06 (1.03) 1.46 .11 
4 168 Being able to be a partner (79.2) 3.14 (1.19) 2.99 (1.22) 1.83 .14 
5 169 To fully enjoy life (74.0) 3.02 (.97) 2.96 (1.04) 0.72 .06 
6 162 To decide for myself how to live my 

life (75.3) 
2.94 (1.04) 2.78 (1.00) 2.01 .16 

7 174 To fulfill obligations towards others 
(70.7) 

2.93 (0.98) 2.89 (0.86) 0.47 .04 

8 174 To be able to arrange my time 
schedule myself (69.5) 

2.89 (1.00) 2.83 (1.03) 0.58 .05 

9 169 To have profound relationships 
(66.3) 

2.78 (1.31) 2.66 (1.31) 1.31 .10 

10 169 To be supported by others (63.3) 2.72 (1.08) 2.56 (1.03) 1.62 .13 

Note: Within parentheses the percentage of participants indicating high or very high importance at baseline. 

 

 

Changes in goal disturbance and goal importance pre/post-transplantation  

Regarding change scores in goal disturbance pre/post-transplantation, all top 10 disturbed 

goals showed a significant decrease in disturbance after transplantation, except for the goal 

‘to have a good sex life’ (see Table 2). The largest change in disturbance was found for the 

goal: ‘to be able to eat and drink what I like’, with a medium effect size. Small effect sizes 

were found for ‘to fully enjoy life’, ‘to go on vacation/to travel’, ‘to be able to arrange my 

time schedule myself’, ‘to decide for myself how to live my life’, ‘to exercise’, ‘to follow my 

own interests’, ‘to support others’, and ‘to help people in need’. The results, as shown in 

Table 3, indicate that no significant changes were found in goal importance, suggesting that 

goal importance at pre-transplantation remained stable after transplantation. 
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The association between goal disturbance and distress changes pre/post- transplantation 

and the role of perceived control as a mediator   

Based on the SEM model (see Figure 2), goal disturbance T0-T1 was significantly related to 

both short-term changes (T0-T1) in distress, β = .343, 95% CI (0.186, 0.514), p < .001, and to 

long-term changes (T0-T2) in distress, β = .237, 95% CI (0.010, 0.477), p = .046.  

 

 

Figure 2. Structural equation model of direct and indirect effects of goal disturbance, perceived control, and 
distress. Standardized regression coefficients are presented. *p ≤ .05, **p < .01. 
Note: Goal disturbance T0 and distress T0 were included as covariates in the model, but are not shown in the 
figure. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 

 

 

 

 

 

Perceived control T0-T1 was significantly related to short-term changes in distress, β = -.359, 

95% CI (-0.477, -0.246), p < .001, and to long-term changes in distress, β = -.183, 95% CI  

(-0.613, -0.050), p = .023. Concerning the mediation analysis, no mediation effect of 

perceived control T0-T1 was found between goal disturbance T0-T1 and short-term changes 

in distress, or goal disturbance T0-T1 and long-term changes in distress. That is, the 

standardized indirect effect of perceived control as a mediator between goal disturbance 
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T0-T1 and short-term changes in distress was 0.082, and the 95% confidence interval ranged 

between -0.019 and 0.183. When long-term changes in distress were considered as 

dependent variable in the model, a standardized indirect effect of 0.042, and a 95% 

confidence interval between -0.012 to 0.096 was obtained.  As the confidence intervals 

included zero, this means that the mediation effects were not considered different from 

zero 

 

DISCUSSION 

The findings of the present study support the assumption that ESRD has an impact on 

personal life goals and that goal disturbance significantly decreases from pre- to post-renal 

transplantation. Moreover, a decrease in goal disturbance pre/post-transplantation was 

related to lower levels of psychological distress, and this effect was maintained up to    6 

months after transplantation. However, in contrast to our hypothesis, no significant 

mediation effect was found for perceived control in explaining the relationship between a 

decrease in goal disturbance and a decrease in psychological distress pre- to post- 

transplantation. Instead, both changes in perceived control and changes in goal disturbance 

independently showed a main effect on short- and long-term changes in psychological 

distress pre- to post-transplantation. 

It should be noted that the majority of top 10 disturbed goals consisted of disease- 

related goals (seven out of 10 goals). Interestingly, the most important life goals reported in 

this sample before transplantation pertained to the ‘intimacy’ category, like ‘having 

relationships characterized by mutual trust’ and ‘receiving and giving affection and love’ 

(four out of 10). No goals related to power or achievement were mentioned in the top 10 of 

most disturbed and most important goals. Our finding that the top 10 most disturbed goals 

pre-transplantation (mainly disease-related) do not correspond to the top 10 most 

important goals pre-transplantation (mainly interpersonal goals) might reflect the strategy 

of reprioritizing (Janse et al., 2016). This goal adjustment strategy is characterized by 

attaching less importance to goals that have become difficult to attain and instead focus on 

important goals in less disturbed life domains. Specifically, the strategy of goal 

disengagement (investing less effort in pursuing an unattainable goal) might become more 

important when growing old and being confronted with increased constraints and 

challenges (Heckhausen et al., 2010). This might also explain why no power- or 
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achievement-oriented goals were reported, like ‘having a high social status’; that is, patients 

might have abandoned these goals and instead shifted towards more attainable goals to 

avoid distress before transplantation. However, this should be interpreted with caution 

because no goal adjustment strategies before transplantation were assessed. 

A significant decrease in goal disturbance was found from pre- to post-

transplantation in all top 10 disturbed goals (as reported by patients before 

transplantation), except for having a good sex life. The lack of improvement in this goal has 

also been reported by other researchers (Pertuz, Castaneda, Rincon, & Lozano, 2014; Raggi 

et al., 2012). Specifically, Raggi et al. (2012) found in a retrospective study within a 

comparable sample of patients a deterioration of the desire and frequency of sexual activity 

after renal transplantation. Nonetheless, this negative change in sexual functioning did not 

affect relationship quality, which also seems reflected in our study given the low 

disturbance and high reported importance in the intimacy domain. 

Contrary to expectations, this study did not find a mediating effect of perceived 

control in the relationship between goal disturbance changes and distress changes pre- to 

post- transplantation. This finding suggests that renal transplantation might independently 

affect perceived control and goal disturbance, and perceived control is not influenced 

merely by a change in goal disturbance. The individual effect of perceived control on 

distress pre- to post-transplantation highlights its additional contribution to better 

psychological functioning after transplantation. This finding is supported by a large body of 

literature reporting the favourable effect of perceived control on well-being (Bárez et al., 

2009; Gerstorf et al., 2014; Ranchor et al., 2010). 

The strength of this study is its longitudinal design and considerable sample size. To 

date, the majority of literature in this field includes cross-sectional research or only extends 

to the period shortly after transplantation. To our knowledge, this is the first study using a 

self-regulation framework in understanding how patients psychologically benefit from renal 

transplantation. The found impact of ESRD on goal pursuit is in line with previous research 

among other chronically ill patients (Boersma, Maes, & van Elderen, 2005; Muller & Spitz, 

2010; Offerman et al., 2010). Our longitudinal results confirm the idea originated in self-

regulation theory that lower goal disturbance is related to higher levels of well-being 

(Carver& Scheier, 1998; Emmons, 2003). Hence, the newly acquired insight into the role of 

goals in reduced distress from pre- to post- transplantation can be an important focus of 
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psychological interventions, especially given the evidence that well-being post-

transplantation on average remains lower compared to the general population (Karam et 

al., 2003; Weber et al., 2014). Specifically, well-being post-transplantation could be 

promoted by helping individuals setting realistic, concrete, and attainable (new) goals in 

important life domains (Janse et al., 2016; Wrosch, Scheier, Miller, Schulz, & Carver, 2003). 

Several limitations of this study should also be pointed out. Primarily, goal 

disturbance and importance were both assessed by means of a goal taxonomy, not 

providing an opportunity for patients to freely stipulate and rate their personal life goals. 

Therefore, important (new) goals might be missing. This might also explain why goal 

importance did not change pre/post-transplantation. For example, no goal concerning 

‘being healthy’ was included in the current taxonomy, whereas this goal has been rated as 

the most important goal in other illnesses (Boersma, Maes, & van Elderen, 2005; Coffey, 

Gallagher, & Desmond, 2014). Besides, some items may not have been applicable and 

therefore completed poorly, such as the goal ‘to raise children’. In future research, renal 

patients should be asked for their own personal goals pre- and post-transplantation, and 

goal characteristics of each goal can be assessed, such as importance, effort, disturbance, 

and attainability (Janse, Fleer, Smink, Sprangers, & Ranchor, 2016). Secondly, to endorse 

disease-specific goals in the current population and minimize missing data, items were 

added to the goals questionnaire and only top 10 items were used for the analyses. 

Although these adaptations were considered relevant, it should be noted that these 

adaptations might have affected psychometric properties, and therefore, results need to be 

interpreted with caution. Moreover, although approximately 30% of the patients indicated 

to experience a high or very high disturbance in the top 10 ranking of disturbed goals, the 

overall mean of goal disturbance was low: On a Likert scale, the mean disturbance scores 

were lower than 2 (0 indicating not disturbed and 4 very disturbed). Therefore, these results 

might differ in patients experiencing higher goal disturbance. It should also be noted that 

participants were recruited from a waitlist for transplantation, and might represent a 

healthier group of patients, because patients excluded from transplantation are generally 

older and face more physical complications and comorbidities (Kiberd, Boudreault, Bhan, & 

Panek, 2006). As such, the risk of selection bias might prevent generalization of the findings 

concerning goal disturbance before transplantation to the larger ESRD population. Lastly, all 

concepts were assessed at the same time points; therefore, our results cannot establish 
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causality. This also makes the directionality of the relationship between goal disturbance, 

perceived control, and distress uncertain. It may be that a decrease in distress is related to 

an increase in perceived control and consequently a decrease in goal disturbance. Further 

research should be undertaken to study the direction of these associations. Future research 

might also explore different adjustment strategies and changes in goal strategies across 

renal transplantation, in order to understand how patients adapt their goals to the 

challenges faced in end-stage renal disease. 

Enhancing self-regulation skills and perceived control might have an additional 

contribution in optimizing well-being for those patients who show limited psychological 

improvements after transplantation. Future randomized controlled trials are required to 

examine whether self-regulation skills and perceived control can indeed be enhanced and 

whether this leads to higher well-being in transplant patients who do not psychologically 

benefit from transplantation, or report reduced well-being after transplantation. 
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ABSTRACT 

Some patients experience stable or deteriorating levels of perceived health status (PHS) 

pre/post-transplantation, which go unnoticed when mean scores are reported.  The course 

of PHS may also vary between different types of transplants. Using data from two 

prospective cohort studies among kidney (N = 175) and liver transplant recipients (N = 101), 

trajectories of PHS were distinguished with latent class growth analysis. PHS was assessed 

before and three, six, and twelve months after transplantation with the VAS-scale of the EQ-

5D-3L. Four trajectories of PHS were identified. Three trajectory classes with different 

baseline levels of PHS demonstrated pre- to post-transplant increase of PHS (23 % high-

increasing; 40 % intermediate-increasing; 26 % low-increasing). PHS levels in the fourth 

trajectory class (11 %) remained stable until three months post-transplant, but deteriorated 

thereafter. Although trajectory classes were differentiated by type of transplant in bivariate 

analyses, a multivariate model additionally including gender, comorbidity, and 

complications was unable to predict which patients would experience PHS deterioration. 

Distinct pre/post-transplantation trajectories of PHS can be distinguished which are largely 

unaffected by type of transplant. Lack of PHS improvement after transplantation could 

indicate impending PHS deterioration and might potentially be addressed by similar 

interventions across different types of transplantations.   
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INTRODUCTION   

Patients’ evaluation of their own health, otherwise known as self-rated health or perceived 

health status (PHS), is a strong predictor of morbidity, health care utilization, and mortality 

(K. B. DeSalvo, Bloser, Reynolds, He, & Muntner, 2006; K. B. DeSalvo et al., 2009; Jylha, 

2009; Latham & Peek, 2013; Mavaddat, Parker, Sanderson, Mant, & Kinmonth, 2014; 

Mavaddat, Valderas, van der Linde, Khaw, & Kinmonth, 2014; Smith, Glazier, & Sibley, 

2010). Although most patients rate their PHS higher after transplantation (Czyzewski, Torba, 

Jasinska, & Religa, 2014; Seiler et al., 2016; Tonelli et al., 2011; Yang, Shan, Saxena, & 

Morris, 2014), reports of stable or even deteriorating PHS post-transplantation are not 

uncommon (Ortiz et al., 2014). Despite their potentially negative implications these less 

common patterns of change usually go unnoticed due to the customary reporting of mean 

scores. Consequently, opportunities to identify and support patients with unfavourable 

course of PHS early on might be missed.  

In this context, it further remains unclear what influence the type of transplant has 

on the course of patient-reported outcomes such as PHS.  In one study, the course of PHS 

after transplantation was compared across samples of heart, liver, lung, and kidney 

transplant recipients. Findings suggested that recipients of lung and kidney transplants 

reported better PHS than those with liver transplants during the first year post-transplant 

(Kugler et al., 2013). Conversely, another study used cluster analysis to examine the course 

of mental health pre/post-transplant in a combined sample of kidney, liver, heart, lung, and 

bone marrow transplant recipients. Two clusters with different course of mental health 

were identified, characterised by pre- to post-transplant improvements and stable levels of 

mental health respectively, yet type of transplant did not differentiate the clusters 

(Goetzmann et al., 2008). Thus, patient characteristics other than type of transplant could 

be important in determining the course of subjective patient-reported outcomes. 

Although the identification of subgroups is a promising approach, cluster analysis has 

in recent years largely been abandoned in favour of latent class growth analysis (LCGA). 

Unlike cluster analysis, LCGA is based on a statistical model that makes decisions on the 

optimal number of classes more reliable (Boscardin, 2012). LCGA has previously been 

applied to identify trajectories of adjustment among patients with cancer and heart failure 

(Flint et al., 2017; Mastenbroek, Pedersen, Meine, & Versteeg, 2016; Rottmann et al., 2016). 
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The differentiation and prediction of subgroups with distinct trajectories of PHS 

could facilitate the timely identification of patients at risk of unfavourable outcomes. 

Moreover, these patients might share certain characteristics regardless of the type of 

transplant received. If that is the case, it could prove efficient to offer similar interventions 

to recipients of different transplant types, as salient aspects of care, for example, 

immunosuppressive regimen tend to be comparable (Dobbels et al., 2008; Hathaway, 

Winsett, Prendergast, & Subaiya, 2003; Winsett, Stratta, Alloway, Wicks, & Hathaway, 

2001).  

To allow for a sufficiently large sample and contrast in comparisons, the current 

study focussed exclusively on recipients of kidney and liver transplants, being the most 

common solid organ transplants (Eurotransplant International Foundation, 2015; United 

Network for Organ Sharing, 2015), which are suggested to follow a different course of PHS 

after transplantation (Kugler et al., 2013). Thus, the aims of the current study are to use 

LCGA to distinguish trajectories of PHS among recipients of kidney and liver transplants, to 

examine if trajectories are differentiated by type of transplant and other socio-demographic 

and medical variables, and to develop a model to predict patients’ assignment to trajectory 

classes. 

 

MATERIALS AND METHODS 

Study design and procedure 

Data on kidney and liver transplant recipients originated from two individual studies with 

similar design and methodology and were combined in the present study. Both prospective 

studies followed a repeated measures design with assessments before (T0) and 3 (T1), 6 

(T2), and 12 months (T3) after transplantation. The kidney transplant study was carried out 

between July 2008 and July 2013. Initially, all transplant candidates on the waiting list of the 

University Medical Center Groningen were invited to participate by mail. Subsequent 

recruitment took place during eligibility assessments for the waiting list. After giving 

informed consent, patients received the first questionnaire. Pre-transplant assessments on 

the kidney waiting list were repeated annually with the latest available data used in 

analyses. The liver transplant study took place between October 2009 and October 2014. At 

first, all transplant candidates on the waiting list of the designated principal site at the 

University Medical Center Groningen were asked to participate by mail. From June 2011 
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onwards patients on the waiting lists of the Erasmus Medical Center Rotterdam and the 

Leiden University Medical Center were also approached for participation. After providing 

informed consent, patients received the first questionnaire. Pre-transplant assessments 

were repeated every six months with the latest available data used in analyses. The 

respective study protocols were approved by the Institutional Review Board of the 

University Medical Center Groningen. The other two hospitals involved in the liver 

transplant study provided a statement of local feasibility because they were not involved in 

data processing or dissemination.  

 

Participants 

Kidney transplant recipients 

Patients were eligible if they were (1) on the waiting list for a single-organ kidney-only 

transplant at the hospital, (2) ≥18 years, (3) able to complete questionnaires in Dutch 

unassisted, and (4) did not have a serious psychiatric disorder. In total, 857 transplant 

candidates were approached: 457 agreed to participate and completed the pre-transplant 

assessment (53 % of eligible). Participants were older than non-participants (p < 0.001), but 

no differences in gender distribution were observed. From those completing the pre-

transplant assessment, 284 received a kidney transplant during the study period. Although 

latent class growth analysis is able to handle missing data, 109 participants who missed two 

or more of the three post-transplant assessments were excluded from analyses, as assigning 

these participants to a latent class would imply too much uncertainty (Henselmans et al., 

2010). The final sample consisted of 175 participants (62 % of participants receiving a 

transplant). Patients in the final sample were more likely to have a partner (p < 0.01) and 

had a shorter peri-operative length of stay (p < 0.05), but did not differ from excluded 

participants regarding age, gender, education, number of comorbidities, length of waiting 

period, donor type, occurrence of complications, or PHS at any assessment.  

 

Liver transplant recipients 

Patients were eligible if they were (1) on the waiting list for a single-organ liver-only 

transplant at one of three hospitals, (2) ≥18 years, (3) able to complete questionnaires in 

Dutch unassisted, and (4) did not have a serious psychiatric disorder or (5) severe cognitive 

dysfunction due to encephalopathy stage 3 or 4. In total, 348 transplant candidates were 
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approached: 214 agreed to participate and completed the pre-transplant assessment (61 % 

of eligible). Participants were older than non-participants (p < 0.05), but no differences in 

gender distribution were observed. Among those completing the pre-transplant assessment, 

114 received a liver transplant during the study period. As with kidney transplant recipients, 

13 participants who missed two or more of the three post-transplant assessments were 

excluded from analyses. The final sample consisted of 101 participants (89 % of participants 

receiving a transplant). Patients in the final sample had a shorter peri-operative length of 

stay (p < 0.05) and reported higher PHS at T3 (p < 0.01), but did not differ from excluded 

participants regarding age, gender, education, relationship status, number of comorbidities, 

length of waiting period, donor type, occurrence of complications, or PHS at T0, T1, or T2.  

 

Measurements 

Socio-demographic and medical variables: Age at transplantation (years), gender (male/ 

female), waiting time (months), type of transplant (kidney/ liver), donor type (living/ 

deceased), occurrence of complications (yes/ no), and peri-operative length of stay (days) 

were collated from medical records. Educational level (elementary/ secondary/ university) 

and relationship status (partner yes/no) were established by patient self-report. 

  

Perceived health status: The EQ-5D-3L (The EuroQol Group, 1990) consists of a descriptive 

system and a visual analogue scale (VAS) on which patients can evaluate their current health 

status (Cleemput et al., 2004). The EQ-VAS records respondents’ perceived health status on 

a vertical visual analogue scale running from 0-100, comparable to a thermometer. The 

endpoints are labeled ‘Best imaginable health state’ (100) and ‘Worst imaginable health 

state’ (0).  Studies in the general population and different patient populations show that the 

EQ-5D-3L with VAS possesses satisfactory reliability and validity (Brazier, Roberts, Tsuchiya, 

& Busschbach, 2004; Cleemput et al., 2004; Hoeymans, van Lindert, & Westert, 2005; 

Stavem, Froland, & Hellum, 2005). For the purpose of the current study only the VAS-score 

was utilized.  

 

Co-morbidity: The number of comorbidities was assessed by a checklist of twenty-one 

common medical conditions adapted from the Central Office for Statistics in the 

Netherlands (Arnold et al., 2004; Kempen, Jelicic, & Ormel, 1997). It included the following 
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medical conditions: asthma, chronic bronchitis, or COPD; airway infection; serious heart 

condition or heart attack; high blood pressure; (consequences of) stroke; stomach ulcer; 

serious bowel disorder; gallstones or infection of gall bladder; kidney disease; liver infection 

or cirrhosis; chronic bladder infection; diabetes mellitus; thyroid gland disorder; back 

problems for at least 3 months or slipped disc; rheumatoid arthritis or other joint 

complaints; epilepsy; migraine or chronic headache; serious dermatological disorders such 

as psoriasis and eczema; cancer; permanent injury as result of an accident; psychological 

problems, e.g. anxiety, depression, burnout. Patients indicated whether they had a medical 

condition (yes/no) and if they had received treatment for this condition in the last twelve 

months (yes/no). The total number of active comorbidities was calculated by adding up 

those medical conditions for which treatment had been received during the past twelve 

months. Kidney and liver disease were discounted for kidney transplant recipients and liver 

transplant recipients respectively, thus potential scores ranged from 0 to 20 in both patient 

groups. Previous research suggests that self-reports of comorbidity tend to be accurate 

representations of actual comorbidity (Bayliss, Ellis, & Steiner, 2005; Kriegsman, Penninx, 

van Eijk, Boeke, & Deeg, 1996; Penninx et al., 1996).  

 

Statistical analysis  

PHS changes in the entire sample were examined with repeated measures ANOVA in SPSS 

22 (IBM Corp., Armonk, NY, USA). Cohen’s d was calculated to indicate effect sizes and 

values were interpreted as follows: < 0.2 very small effect, 0.2 – 0.5 small effect, 0.5 – 0.8 

moderate effect, and > 0.8 large effect. Latent class growth analysis (LCGA) was used to 

identify qualitatively distinct trajectories of PHS in Mplus 7.4 (Muthen & Muthen, 1998-

2015). With LCGA, homogenous groups of patients can be distinguished based on specific 

growth parameters such as patients’ initial level and rate of change and each patient has a 

certain probability of belonging in each class. Contrary to growth mixture modelling (GMM), 

intercept and slope are set to zero, because LCGA takes no account of within-class variance. 

As the aim was to differentiate distinct groups instead of examining within-group variability, 

LCGA was preferred, because it facilitates clearer identification of classes and reduces 

computational burden compared to free estimation of within-class variance (Jung & 

Wickrama, 2008). Statistical and other recommended criteria were applied to determine the 

best fitting model of PHS trajectories. The initial decision to accept or reject a model was 
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based on the bootstrapped likelihood ratio test (BLRT), because it outperforms other 

indexes and tests aiding model selection (Nylund, Asparoutiov, & Muthen, 2007). The BLRT 

compares k– and k–1–class models. A significant BLRT implies that the k-class model is 

superior to the k-1-class model (Jung & Wickrama, 2008; Nylund et al., 2007). Relative 

model fit was also determined with Bayesian Information Criterion (BIC) and sample-size 

adjusted BIC (SSABIC). Lower values of BIC and SSABIC denote better model fit. Entropy was 

used to examine latent class separation, with higher values (> 0.6) indicating better 

separation (Asparouhov & Muthen, 2014). Aside from these statistical considerations, each 

additional class should also be conceptually meaningful, that is, represent a trajectory class 

clearly differentiated from other trajectories in a model with fewer classes and should be of 

considerable size  (≥ 5%) (Nylund et al., 2007). Participants were assigned to their most likely 

trajectory class based on latent class posterior distribution and class membership was used 

as a categorical variable in subsequent analyses in SPSS. Potential socio-demographic and 

medical correlates of PHS trajectories were identified with Chi-square test and ANOVA. 

Finally, significant correlates of class membership were entered into a multinomial logistic 

regression analysis to predict patients’ trajectory class independent of PHS scores.  

 

RESULTS 

Sample description 

Characteristics of the total sample and per type of transplant are shown in Table 1. Kidney 

and liver transplant recipients differed on most socio-demographic and medical variables. 

Kidney transplant recipients were older and more likely to be female and to have an 

elementary education compared to liver transplant recipients. They also had a longer 

waiting time, more often received an organ from a living donor, had a shorter peri-operative 

length of stay, and were less likely to experience complications than liver transplant 

recipients. 
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Table 1. Socio-demographic and clinical characteristics and perceived health status pre-transplant for the total 
sample and per type of transplant 

 Total 
(N = 276) 

Liver        
(N = 101)  

Kidney      
(N = 175)  

 

Variable 
 

Mean (SD) or % t(df)/Χ²(df) and p-value 

Age at transplantation (years) 52.0 (12.0) 50.0 (11.0) 53.2 (12.4) t(274) = 2.13, p = 0.034 
Gender (male)  58.7 69.3 52.6 Χ²(1) = 7.40, p = 0.007 
Educational level     Χ²(2) = 20.37, p < 0.001 
 Elementary  30.6 17.8

a 
38.2

b 
 

 Secondary   44.3 43.6 44.7  
 University  25.1 38.6

a 
17.1

b 
 

Partner (yes) 82.5 79.2 84.5 Χ²(1) = 1.23, p = 0.267 
Waiting time (months) 24.1 (23.6) 13.2 (14.5) 31.9 (25.8) t(227) = 7.16, p < 0.001  
Comorbidities pre-transplant 1.5 (1.3) 1.5 (1.4) 1.5 (1.2) t(274) = 0.45, p = 0.655 
Donor type (deceased donor) 69.1 98.0 52.3 Χ²(1) = 62.56, p < 0.001 
Peri-operative length of stay 
(days) 

22.9 (20.1) 30.6 (30.5) 18.4 (6.9) t(106) = 3.95, p < 0.001 

Complications (yes) 54.3 96.0 30.3 Χ²(1) = 111.60, p < 0.001 
PHS pre-transplant 62.7 (17.1) 57.2 (18.8) 65.8 (15.2) t(274) = 4.15, p < 0.001 

Note: PHS = perceived health status; SD = standard deviation. 
ab

 p < 0.05 

 

 

Model selection 

Table 2 displays parameter estimates used in model selection. A significant BLRT for the 

four-class model suggested it provided a better fit than models with fewer classes. 

Conversely, a non-significant BLRT for the five-class model indicated that model fit did not 

improve by adding another class. 

 

 

Table 2. Model selection results and parameter estimates for the selected model 

Models BIC SSABIC Entropy BLRT p-value Size (%) 

      1 2 3 4 5 
1-class 8667.69 8658.18 n/a n/a n/a 100     
2-class 8445.23 8423.03 0.70 244.95 < 0.001 63 37    
3-class 8417.43 8382.55 0.64 50.28 < 0.001 42 29 29   
4-class 8419.89 8372.33 0.66 20.02 < 0.001 40 11 23 26  
5-class 8426.19 8365.94 0.69 16.18    0.05 23 40 25 1 11 

           
Parameter estimates for the 4-class model 

 Size 
(%) 

Intercept  
M (SE) 

p-value Slope  
M (SE) 

p-value 

High-increasing  23 79.93 (1.73) < 0.001  0.65 (0.15) < 0.001 
Intermediate-increasing 40 68.49 (1.71) < 0.001  1.00 (0.28) < 0.001 
Intermediate-deteriorating 11 67.74 (2.89) < 0.001 -0.58 (0.35)    0.096 
Low-increasing 26 50.03 (2.18) < 0.001  1.73 (0.26) < 0.001 

Note: BIC = Bayesian information criterion; BLRT = Bootstrapped Likelihood Ratio Test; SSABIC = sample size 
adjusted Bayesian information criterion; SE = standard error.  
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Furthermore, the four-class model had the second best BIC and SSABIC, adequate entropy 

and the smallest group contained more than 5 % of patients. Therefore, the four-class 

model was chosen. To establish whether missing data might have affected model selection 

the analysis was repeated on 214 participants with complete data. The four-class model 

remained the best fit and included the same trajectories with similar class sizes (27 %, 37 %, 

13 %, and 23 % respectively). Consequently, missing data did not affect model selection.  

 

Description of trajectories 

Based on pre-transplant level and course of PHS, trajectory classes were designated as low-

increasing, intermediate-increasing, high-increasing, and intermediate-deteriorating. As 

shown in Table 3 and Figure 1, the low-increasing trajectory class (26 %) reported the worst 

PHS at T0 and experienced a substantial increase of PHS at T1, followed by a further 

increase from T1 to T3; effect sizes indicated a very large increment of PHS from T0 to T3. 

The intermediate-increasing trajectory class (40 %) reported intermediate levels of PHS at 

T0 and displayed a considerable increase of PHS at T1, with further increases from T1, 

respectively T2 to T3; effect sizes indicated a very large increase of PHS from T0 to T3. The 

high-increasing trajectory class (23 %) reported the best PHS at T0 and experienced a 

considerable increase of PHS at T1 that was maintained until T3. Contrary to the low- and 

intermediate-increasing trajectory class, no significant changes of PHS were observed after 

T1; effect sizes indicated a large increase of PHS from T0 to T3, albeit smaller than in the 

low- and intermediate-increasing trajectory class. Finally, the intermediate-deteriorating 

trajectory class (11 %) reported similar levels of PHS at T0 as the intermediate-increasing 

trajectory class. However, no significant change of PHS was noted at T1. From T1 to T2 and 

T3 respectively PHS deteriorated significantly; effect sizes indicated a large decrease of PHS 

from T0 to T3.  
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Figure 1. Patterns of perceived health status for each trajectory class with the Dutch population as reference 
(Koenig et al., 2009). 

 

 
 

 

Differentiating trajectories 

Results of bivariate analyses shown in Table 4 indicated that trajectory classes were 

differentiated by type of transplant. Kidney transplant recipients were more frequently 

found in the high- and intermediate-increasing trajectory class, whereas the proportion of 

liver recipients was higher in the low-increasing trajectory class. Other differences between 

trajectory classes were observed regarding gender, pre-transplant comorbidities, and 

occurrence of complications. Men were more likely to be assigned to the low-increasing 

than intermediate-deteriorating trajectory class. Patients with fewer pre-transplant 

comorbidities were more often encountered in the high-increasing than the low-increasing 

trajectory class. Patients who experienced complications were more likely to be assigned to 

the low-increasing, than high- and intermediate-increasing trajectory class.  

Significant correlates of trajectory classes were simultaneously entered into a 

multinomial logistic regression analysis. Based on clinical relevance, the intermediate-

deteriorating trajectory class was chosen as reference group. Table 5 presents odds ratios, 

confidence intervals and p-values for the prediction of membership in the high-, 

intermediate-, and low-increasing trajectory class against the intermediate-deteriorating 

trajectory class. The pseudo R2 was 15 % (Nagelkerke). Patients in the intermediate-
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deteriorating trajectory class were more likely to be female and to experience complications 

and had more pre-transplant comorbidities than those in the high-increasing trajectory 

class. Patients in the intermediate-deteriorating trajectory class were also more likely to be 

female than patients in the low-increasing trajectory class. Patients in the intermediate-

increasing and intermediate-deteriorating trajectory class did not differ on any of the 

variables included in the model. Overall, the model classified 42 % of participants correctly. 

This represents more than 25 % improvement from the proportional-by-chance accuracy 

rate of 29.3 %, indicating adequate model accuracy (Petrucci, 2009). However, the 

sensitivity of the model was poor, as none of the patients in the reference group with 

intermediate-deteriorating PHS were classified correctly. Thus, the model could not 

distinguish patients in the intermediate-deteriorating trajectory class from those in other 

trajectory classes.  

 

 

Table 4. Socio-demographic and clinical characteristics of each perceived health status trajectory class and 
results of comparisons between trajectories 

 High 
increasing  

(n = 64) 

Intermediate 
increasing  
(n = 111) 

Intermediate 
deteriorating  

(n = 30) 

Low 
increasing 

(n = 71) 

 

Variable Mean (SD) or % F(df)/Χ²(df) and p-
value 

Age at transplantation 
(years) 

52.1 (13.6) 53.2 (11.6) 52.0 (12.9) 50.1 (10.6) F(3, 272) = 0.94, p 
= 0.424 

Gender (male)  
62.5 54.1 

40.0
a 

70.4
a 

Χ²(3) = 9.72, p = 
0.021 

Educational level      Χ²(6) = 7.40, p = 
0.286 

 Elementary  27.4 33.6 37.9 25.7  
 Secondary   51.6 43.6 44.8 38.6  
 University  21.0 22.7 17.2 35.7  
Partner (yes) 78.1 88.3 73.3 81.4 Χ²(3) = 5.24, p = 

0.155 
Waiting time (months) 25.2 (23.4) 25.6 (23.3) 25.5 (23.5) 20.4 (24.5) F(3, 237) = 0.73, p 

= 0.537 
Type of transplant 
(kidney) 

68.8
b 

70.3
c 

70.0
 

45.1
bc 

Χ²(3) = 13.89, p = 
0.003 

Donor type (deceased 
donor) 

64.1 68.5 70.0 74.3 Χ²(3) = 1.67, p = 
0.643 

Peri-operative length of 
stay 

20.0 (10.9)
 

21.9 (19.3)
 

20.8 (9.4)
 

28.0 (28.9) F(3, 269) = 2.16, p 
= 0.093 

Comorbidities pre-
transplant 

1.1 (1.0)
d 

1.5 (1.3)
 

1.7 (1.3)
 

1.8 (1.3)
d 

F(3, 272) = 4.00, p 
= 0.008 

Complications (yes) 42.2
e 

49.5
f 

60.0 70.4
ef 

Χ²(3) = 12.63, p = 
0.006 

abcef 
p < 0.05; 

d
 p < 0.01;  
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Table 5. Multivariate multinomial logistic regression analysis to predict PHS trajectory class with intermediate 
deteriorating PHS trajectory class as reference 

 
Variable 

 
OR 

 
95 % CI 

 
p 

Gender (male vs. female)      
 High increasing  2.91 1.16 – 7.34 0.023 
 Intermediate increasing 1.91 0.83 – 4.42 0.131 
 Low increasing  3.20 1.29 – 7.97 0.012 
     
Comorbidities pre-transplant    
 High increasing  0.61 0.42 – 0.88 0.009 
 Intermediate increasing 0.88 0.64 – 1.19 0.402 
 Low increasing  1.04 0.76 – 1.43 0.809 
     
Type of transplant (kidney vs. liver)    
 High increasing  0.53 0.16 – 1.76 0.299 
 Intermediate increasing 0.76 0.27 – 2.18 0.612 
 Low increasing  0.34 0.11 – 1.02 0.055 
     
Complications (no vs. yes)    
 High increasing  3.59 1.16 – 11.10 0.027 
 Intermediate increasing 1.96 0.74 – 5.21 0.179 
 Low increasing  1.43 0.48 – 4.31 0.521 
     

Note: CI = confidence interval; OR = odds ratio; PHS = perceived health status.  

 

 

DISCUSSION 

The objectives of this study were to differentiate trajectories of PHS among kidney and liver 

transplants recipients, to examine associations of trajectories with type of transplant and 

other relevant variables, and to predict patients’ assignment to trajectory classes. Four 

distinct trajectory classes were identified based on pre-transplant level and course of PHS; 

three trajectory classes with different levels of pre-transplant PHS were characterised by an 

increase of PHS after transplantation. The fourth trajectory class displayed intermediate PHS 

levels before and a decline of PHS after transplantation. Type of transplant differentiated 

the trajectories in bivariate analyses, but made no significant contribution to the prediction 

of trajectory classes in a multivariate model. In addition, this model was unable to predict 

which patients would experience deterioration of PHS.    

To date, few studies have attempted to identify trajectories of relevant patient-

reported outcomes in samples including kidney or liver transplant recipients. Two earlier 

studies were able to distinguish two clusters of patients with different trajectories of 

physical and mental health (Goetzmann et al., 2008; Villeneuve et al., 2016). Consistent with 

our results, about sixty per cent of patients experienced improvements of physical or mental 
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health to levels comparable to the general population (Essink-Bot, Stouthard, & Bonsel, 

1993). However, present findings suggest that this cluster might consist of two subgroups 

with distinct trajectories approaching, respectively exceeding, PHS levels in the general 

population (Koenig et al., 2009).  Discrepancies with earlier findings are more pronounced 

regarding the forty per cent of patients in the previously identified second cluster who 

appeared to experience stable or declining levels of physical and mental health (Goetzmann 

et al., 2008; Villeneuve et al., 2016). Our findings suggest that most of these patients 

demonstrate substantial improvements to achieve satisfactory post-transplant PHS. 

Conversely, only one in ten patients experiences a decline of PHS shortly after 

transplantation, potentially heralding one in five kidney transplant recipients who report a 

decline of health-related quality of life several years after transplantation (Ortiz et al., 2014).  

While previous research suggests a different course of post-transplant PHS for 

kidney and liver transplant recipients (Kugler et al., 2013), present findings are somewhat 

inconclusive. Although most kidney and liver transplant recipients reported pre- to post-

transplant increase of PHS, their distribution across trajectories differed. Recipients of liver 

transplants were more often allocated to the low-increasing, as opposed to intermediate- 

and high-increasing trajectory class, likely due to lower pre-transplant PHS. In spite of this, 

type of transplant did not predict deterioration of PHS after transplantation, although odds 

of being assigned to the intermediate-deteriorating as opposed to low-increasing trajectory 

class were higher for kidney transplant recipients and approached significance. It might be 

inferred that type of transplant is associated with PHS trajectories, because gender and 

complications are related to the course of PHS, while their distribution varies between 

kidney and liver transplant recipients. This could suggest that the influence of the type of 

transplant itself is potentially smaller than previously implied (Kugler et al., 2013). In clinical 

practice it might therefore prove viable and cost-effective to offer similar interventions 

addressing deterioration of PHS to recipients of different types of transplant.  

As regards the prediction of PHS deterioration after kidney and liver transplantation 

findings suggest that patients who are at-risk for PHS deterioration cannot be identified in 

advance based solely on socio-demographic and medical variables included in this study.  

However, lack of PHS improvement three months post-transplant was only observed in the 

intermediate-deteriorating trajectory class and could in clinical practice potentially prove 

useful as marker of impending PHS deterioration. Given that PHS is a reliable predictor of 
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morbidity, health care utilization, and mortality (K. B. DeSalvo et al., 2006; K. B. DeSalvo et 

al., 2009; Jylha, 2009; Latham & Peek, 2013; Mavaddat et al., 2014; Mavaddat, Valderas et 

al., 2014; Prihodova et al., 2014; Smith et al., 2010) these results seem clinically relevant.  

There may be pre- and post-transplant indicators, including gender, burden of 

comorbidity, and occurrence of complications, which are associated with PHS decline after 

transplantation. However, the inability of the model to correctly identify patients who 

experienced PHS deterioration could indicate that important predictors of PHS trajectories 

were missing. The comparatively small sample size might have reduced the power to detect 

existing relationships resulting in the omission of relevant predictors from the model. 

Alternatively, the course of PHS could also be influenced by variables, which were 

unavailable in the present study, for example, adverse effects of immunosuppression, or 

psychological and social determinants, such as depressive symptoms, optimism, self-

esteem, sense of control, or social support (Duffy et al., 2010; Flint et al., 2017; 

Mastenbroek et al., 2016; Ortiz et al., 2014; Rosenberger et al., 2006; Schulz et al., 2012; 

Telles-Correia, Barbosa, Mega, Barroso, & Monteiro, 2011). 

This study has several limitations. First, a considerable number of eligible patients in 

both studies declined participation. Additional analyses revealed that participants were 

significantly older than non-participants. Consequently, findings might not entirely apply to 

younger populations of kidney and liver transplant recipients. Second, selected participants 

were excluded from analyses, because of unduly high numbers of missing assessments. 

However, aside from being more likely to have a partner and a shorter peri-operative stay 

participants included in the analyses did not differ from those excluded from analyses 

regarding basic socio-demographic and medical characteristics. Thus, it would appear that 

the selected sample was largely representative of the participants. Nevertheless, selection 

bias cannot be entirely ruled out. However, given that those with poor health are less likely 

to participate in research studies and more often lost to follow up (Goldberg, Chastang, Zins, 

Niedhammer, & Leclerc, 2006; Kho, Duffett, Willison, Cook, & Brouwers, 2009), the most 

plausible implication would be that the size of the intermediate-deteriorating trajectory 

class and the level of PHS decline therein could be larger than observed in our study. Finally, 

because of discrepancies between the individual studies from which the data originated 

concerning measured variables, it was not possible to use more detailed information, 
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regarding, for example, type and severity of comorbidities and complications. Due to these 

limitations results need to be interpreted with some caution.  

In summary, we were able to distinguish four distinct trajectories of PHS among 

kidney and liver transplant recipients. The vast majority of patients was assigned to one of 

three trajectories marked by significant improvements of PHS after transplantation. 

However, one in ten patients followed a trajectory characterised by deterioration of PHS 

after transplantation. The course of PHS was largely unaffected by the type of transplant, 

but to some degree influenced by gender, pre-transplant comorbidity, and complications. It 

was not possible to predict which recipients would experience decline of PHS after 

transplantation based solely on socio-demographic and medical variables available for this 

study. In clinical practice, repeated assessment of PHS pre-/post-transplant could be useful 

to detect lack of PHS improvement after transplantation as a marker for imminent PHS 

deterioration. By facilitating the prediction of PHS deterioration early on, timely 

interventions could be designed and implemented which may benefit patients and in the 

long-term also reduce morbidity, health care expenditure, and mortality in this population. 

Moreover, it could prove practicable to implement similar interventions across different 

types of solid organ transplantation. Further investigation is needed to corroborate 

predictors suggested by this study and identify others. 
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As outlined in the introduction, research for this thesis was undertaken to shed light on a 

number of issues in regards to the process of adjustment to kidney transplantation which 

were yet poorly understood. Accordingly, during the course of the preceding chapters, the 

objective to identify factors associated with successful adjustment to kidney 

transplantation, operationalized as favourable levels and changes of perceived health and 

psychological distress, was pursued. In this final chapter the results will be summarized and 

organized, starting from an overview of the main findings and followed by a description of 

the course of perceived health and psychological distress after kidney transplantation as it 

emerges from this research. Next, a number of methodological considerations will be 

discussed to provide a context enabling the evaluation of the strength of the evidence 

presented. This chapter will conclude with some suggestions for further research, as well as 

potential implications for clinical practice.  

 

Main findings 

This thesis described perceived health and psychological distress as indicators of adjustment 

after kidney transplantation using a cross-sectional and prospective design. In addition, 

factors associated with perceived health and psychological distress were identified in an 

attempt to explain individual differences in adjustment.    

 

Little is known about perceived health among long-term kidney transplant recipients, as 

most studies have been conducted among patients with relatively short post-transplant 

intervals (Dobbels, De Bleser, De Geest, & Fine, 2007). To advance knowledge on this 

subject, differences in disease burden and perceived health between short-term and long-

term kidney transplant recipients were examined in Chapter 2. Long-term kidney transplant 

recipients reported more symptoms and more comorbidities, but experienced similar levels 

of perceived health as patients with shorter post-transplant intervals. Results revealed that 

it was possible to predict short-term perceived health quite accurately based on a number 

of variables identified in preceding studies, most notably kidney function and symptoms. 

However, these previously identified variables were largely unable to predict long-term 

perceived health. While the number of symptoms was significantly associated with 

perceived health in short- and long-term cohorts, this relationship was weaker in cohorts 

with longer time since transplantation. Thus, long-term kidney transplant recipients 
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experienced more symptoms, but at the same time these symptoms affected their 

perceived health to a lesser degree. This finding could plausibly be attributed to selective 

survival. Seeing that previous research indicates that perceived health is associated with 

mortality (Majernikova et al., 2012; Nielsen et al., 2008; Thong et al., 2008), patients who 

are able to maintain relatively higher levels of perceived health despite a high symptom 

burden might have better odds of becoming long-term survivors. Alternatively, however, 

this finding could be interpreted as a sign of adjustment indicating that patients become 

accustomed to symptoms or learn to tolerate them better over time, as suggested in an 

earlier study (Peters et al., 2004). The higher number of comorbidities observed in the long-

term cohort was in line with expectations. However, differences were relatively small, 

possibly due to a reduced probability of survival for patients with higher disease burden. 

Findings are in agreement with results of another prospective study concluding that 

perceived health of kidney transplant recipients remains relatively stable until six years after 

transplantation  (Griva et al., 2011). Taken together, these findings suggest that long-term 

kidney transplant recipients are able to maintain high levels of perceived health, in spite of a 

greater burden in terms of symptoms and comorbidities.   

Next, the tenability of a theoretical model explicating the relationship between health and 

psychological distress was evaluated in Chapter 3. The preliminary model was derived from 

the basic structure outlined in Wilson and Cleary’s model of patient outcomes (Wilson & 

Cleary, 1995) and subsequently modified to take recent research findings into account. 

More specifically, this model described the interrelationship between objective health, 

functional status, perceived health, personal characteristics, and psychological distress. 

Some of the hypothesised relationships were not supported by the data and the model 

under consideration was adjusted accordingly. In the final model, objective health 

influenced psychological distress indirectly. Its impact was mediated by perceived health 

and a factor combining the personal characteristics perceived control, optimism and self-

esteem. These findings attenuate previous reports of modest associations between 

objective health and psychological distress (Paukert et al., 2010; Thygesen, Saevareid, 

Lindstrom, & Engedal, 2009) and instead suggest that objective health has a considerable, 

though indirect, effect on psychological distress. It further points to combined influences of 

perceived control, optimism and self-esteem as key elements in this interrelation between 

objective health and psychological distress. On the one hand, these personal characteristics 
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seem to protect patients from distressing effects of poor health. At the same time, however, 

these personal characteristics might possibly also be impaired by poor objective health, as 

suggested by previous research (Norton et al., 2005; Ranchor et al., 2010).  

 

Previous studies found that patients overestimate the quality of life they will achieve after 

kidney transplantation (Cleemput, Kesteloot, De Geest, Dobbels, & Vanrenterghem, 2003; 

Smith et al., 2008). However, the relevance of these findings is unclear, as it remains 

unknown whether unmet expectations in regards to post-transplant quality of life have 

detrimental effects on patients’ well-being. To establish whether this is the case, Chapter 4 

examined the association between quality of life overestimation and level of psychological 

distress after transplantation. For a large proportion of patients physical, psychological, and 

social quality of life after transplantation turned out to be lower than they had expected 

before transplantation. These overestimations were more pronounced for the physical than 

for the psychological and social dimension of quality of life. While pre-transplant 

characteristics, such as dialysis vintage, number of symptoms, perceived health or optimism 

were unrelated to quality of life overestimation, patients treated with haemodialysis 

demonstrated greater overestimation of physical quality of life than those treated with 

peritoneal dialysis. Findings revealed that quality of life overestimation was not 

independently associated with increased psychological distress. Amongst patients with low 

levels of optimism, however, overestimation of social quality of life resulted in higher short-

term distress. In spite of this, quality of life overestimation was not significantly related to 

psychological distress in the long-term, regardless of the level of optimism. Outcomes 

support and expand on previous insights regarding quality of life overestimation among 

kidney transplant recipients (Cleemput et al., 2003; Smith et al., 2008). Results demonstrate 

that overestimations of treatment outcome do not affect psychological distress among 

kidney transplant recipients and are consistent with earlier findings among heart transplant 

recipients (Leedham, Meyerowitz, Muirhead, & Frist, 1995) and patients with cancer 

(Winterling, Glimelius, & Nordin, 2008). The short-lived influence of social quality of life 

overestimation on distress even when optimism is low further suggests that patients cope 

well in the long-term, possibly because they nevertheless experienced an improvement, 

albeit smaller than expected.  
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The occurrence of changes in perceived control and their influence on psychological distress 

after transplantation were investigated in Chapter 5. Looking at the entire group of 

participants, small and small to medium-sized improvements of perceived control and 

psychological distress respectively were observed after kidney transplantation. When 

individual patterns of change were examined it became apparent that roughly a third of 

patients experienced a meaningful improvement of perceived control, whereas more than 

one in ten reported a decrease. An increase of perceived control was associated with a 

considerable decrease of psychological distress. For patients reporting decreased or stable 

levels of perceived control, however, no significant changes of psychological distress were 

observed. Results complement earlier reports of declines in perceived control observed 

among patients with cancer (Bárez, Blasco, Fernández-Castro, & Viladrich, 2009; 

Henselmans, Sanderman, Baas, Smink, & Ranchor, 2009; Ranchor et al., 2010) and give the 

first account of pre- to post-transplant improvements of perceived control among kidney 

transplant recipients. Nevertheless, improvements are modest and levels of perceived 

control remain comparatively low even after kidney transplantation. Furthermore, findings 

are consistent with earlier reports that increasing levels of perceived control are associated 

with subsequent improvements of psychological distress (Barez, Blasco, Fernandez-Castro, 

& Viladrich, 2009) and that a decrease of perceived control by itself is insufficient to 

heighten psychological distress (Ranchor et al., 2010). Consequently, outcomes seem to 

suggest that interventions aiming to improve levels of perceived control could have 

beneficial effects on patient well-being.  

  

Chapter 6 investigated pre- to post-transplant changes in goal disturbance and importance, 

as well as their prospective association with changes in psychological distress. In addition, 

the mediating role of changes in perceived control in this process was examined. Findings 

indicated that the ten most disturbed goals pre-transplant were endorsed by more than a 

quarter of participants and were mostly disease-specific, as opposed to higher order life 

goals. After transplantation, goal disturbance for the ten most disturbed goals pre-

transplant decreased significantly and this decrease was associated with reduced 

psychological distress. Instead of the presumed mediating role of changes of perceived 

control, results suggested that decrease of goal disturbance and increase of perceived 

control were independently related to decrease of psychological distress. Remarkably, the 
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most disturbed and most important goals pre-transplant did not correspond. This 

observation might be interpreted as manifestation of reprioritizing, a process by which 

unattainable goals in one life domain are abandoned in favour of more attainable goals in a 

different life domain (Janse et al., 2016). Some tentative support for this interpretation 

came from the finding that the most important goals of patients belonged to the 

interpersonal domain, as this domain is less likely to be affected by illness than life goals 

pertaining to achievement and power. However, although plausible, this interpretation was 

not investigated and therefore has to be treated with caution. Results provide further 

evidence for the influence of goal disturbance (Boersma, Maes, & van Elderen, 2005; Janse, 

Sprangers, Ranchor, & Fleer, 2016) and perceived control on well-being outlined in previous 

studies (Barez et al., 2009; Gerstorf et al., 2014; Ranchor et al., 2010). Thus, findings might 

be interpreted as tentative evidence that interventions aiming to enhance goal adjustment 

strategies and increase levels of perceived control could improve patient well-being.   

  

Finally, Chapter 7 explored the influence of the type of transplant received on trajectories of 

perceived health in a combined sample of kidney and liver transplant recipients. Four 

distinct trajectory classes of perceived health were identified. The vast majority of patients 

were assigned to one of three trajectory classes demonstrating improvements of perceived 

health. These trajectory classes were denoted as low, intermediate, and high increasing 

according to pre-transplant levels of perceived health. One in ten patients, however, 

experienced a deterioration of perceived health shortly after transplantation, despite 

intermediate levels of perceived control pre-transplant. In univariate analyses trajectory 

classes were found to differ by type of transplant, gender, pre-transplant comorbidities, and 

occurrence of complications. However, in a multivariate model to predict inclusion in the 

deteriorating trajectory class, type of transplant was not a significant predictor. Moreover, 

despite adequate model accuracy, the model was unable to distinguish patients in the 

intermediate deteriorating trajectory class from those in other trajectory classes. Previously 

it has been suggested that the course of health-related quality of life varies across different 

types of transplant including kidney and liver (Kugler et al., 2013). However, it appears that 

these differences should at least partially be ascribed to initial discrepancies between 

recipients of different types of transplants, for example, gender distribution and likelihood 

of complications instead of the type of transplant itself. Furthermore, results attenuate 



GENERAL DISCUSSION 

171 
 

findings of two previous studies according to which nearly half of all patients experience 

stable or deteriorating levels of health-related quality of life (Goetzmann et al., 2008; 

Villeneuve et al., 2016). Instead the vast majority of patients seem to report significant 

improvements, with only one in ten experiencing a decline of perceived health status.  

Unfortunately, it was not possible to identify at-risk patients in advance based exclusively on 

socio-demographic and medical variables. However, in clinical practice, lack of improvement 

of perceived health status shortly after transplantation might be a useful indicator for 

imminent deterioration.  

 

CONCLUSIONS 

In the following paragraphs some overall conclusions will be drawn based on the results 

presented in the preceding chapters. Successively, the course of perceived health and the 

course of psychological distress after kidney transplantation will be portrayed as they 

emerge from findings reported in this thesis. Where appropriate, factors associated with 

perceived health and psychological distress that explain individual differences will be 

discussed as well.   

 

The course of perceived health after transplantation 

Results of Chapter 4 suggest that improvements of physical quality of life are smaller than 

patients had expected before transplantation. Given the conceptual overlap between 

physical quality of life and perceived health it might therefore be hypothesised that 

improvements of perceived health might also fall short of patients’ expectations. At the 

same time, results described in Chapter 7 suggest that the vast majority of patients report 

considerable improvements and achieve satisfactory to excellent levels of perceived health 

post-transplantation. Moreover, the gap between those with the highest and lowest levels 

of perceived health before transplantation is noticeably reduced after transplantation. Only 

few patients seem not to benefit from transplantation and instead experience deteriorating 

levels of perceived health in the first year after transplantation. Beyond the first year post-

transplant interpretation of the cross-sectional data analysed in Chapter 2 allows for two 

equally plausible scenarios: levels of perceived health among long-term survivors either 

remain stable over time or initially higher levels of perceived health in long-term survivors 

decrease over time to approach the level of kidney transplant recipients with shorter post-
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transplant intervals. However, an earlier prospective study found that general health 

perceptions (i.e. perceived health) in this population are stable over a period of six years, 

although some decline was evident (Griva et al., 2011). Taken together, it might be 

hypothesised that kidney transplant recipients experience a negligible decline of perceived 

health in the long-term, therefore somewhat favouring the first scenario described above. 

 

Findings of Chapter 2 further indicate that amidst several factors associated with perceived 

health (Bohlke et al., 2009; Prihodova et al., 2010; Rosenberger et al., 2006) better kidney 

function and fewer symptoms are particularly linked to better perceived health in the first 

year post-transplant. In addition, findings of Chapter 7 suggest that gender, pre-transplant 

comorbidities, and occurrence of complications might affect the trajectory of perceived 

health during the first year post-transplant. Kidney transplant recipients who are male, have 

fewer pre-transplant comorbidities, and do not experience complications tend to achieve 

higher levels of perceived health. Furthermore, as findings in Chapter 3 are based on a 

sample including patients in their first year post-transplant it might be hypothesised that 

perceived control, optimism and self-esteem are also related to perceived health in the first 

year after transplantation. Combining results of Chapters 2 and 3, it may further be 

speculated that compared to kidney function and symptoms, perceived control, optimism 

and self-esteem play a subordinate role for perceived health in the first year post-

transplant. Findings discussed in Chapter 2 indicate that long-term kidney transplant 

recipients experience more symptoms, yet at the same time also suggest that symptoms 

exert less influence on long-term perceived health, possibly due to selective survival 

(Majernikova et al., 2012; Nielsen et al., 2008; Thong et al., 2008) or patient adjustment 

(Peters et al., 2004). In addition, Chapter 2 indicates that long-term kidney transplant 

recipients report more comorbidities and suggests that the association between 

comorbidities and perceived health is invariable. Thus, with other factors such as kidney 

function and symptoms being less important, comorbidities seem to exert relatively more 

influence on perceived health in the long-term. From findings of Chapter 3 it can be inferred 

that comorbidities influence long-term perceived health in various ways. On the one hand, 

more comorbidities are directly associated with lower perceived health. On the other hand, 

more comorbidities are indirectly related to perceived health through their association with 

functional impairments and lower levels of perceived control, optimism, and self-esteem. 
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However, these findings also imply a mediating relationship, that is, the negative influence 

of comorbidities on perceived health can partially be compensated by perceived control, 

optimism and self-esteem (Bowling, Seetai, Morris, & Ebrahim, 2007; Chipperfield, 

Campbell, & Perry, 2004; Cott, Gignac, & Badley, 1999; Kim & Evangelista, 2010; Krokavcova 

et al., 2008; Tovbin, Gidron, Jean, Granovsky, & Schnieder, 2003). At the same time, Chapter 

2 revealed that factors associated with long-term perceived health are different from those 

associated with short-term perceived health and are largely unknown. Thus, combining the 

results of Chapters 2, 3, and 7 it might be speculated that whilst the influence of socio-

demographic and medical variables, such as gender, kidney function and symptoms 

progressively declines, personal characteristics become increasingly important as 

determinants of perceived health in the long-term and may consequently assume a vital role 

in the maintenance of perceived health. 

 

The course of psychological distress after transplantation  

Results presented in Chapter 5 suggest that recipients of a kidney transplant experience a 

considerable decrease of psychological distress immediately after transplantation. However, 

findings of Chapter 4 indicate that with regards to psychological quality of life, post-

transplant outcomes tend to be lower than patients had expected before transplantation. 

Given the conceptual overlap between psychological quality of life and psychological 

distress, it might thus be hypothesised that improvements of well-being also tend to be 

smaller than patients would have expected before transplantation. In addition, the initial 

decrease of psychological distress is not maintained throughout the first year, as 

psychological distress shows a slight increase from three months post-transplant onwards, 

albeit not to pre-transplant levels. While it remains unclear how psychological distress 

develops after the first year post-transplant, results presented in Chapter 3 provide some 

indication as the data is mostly derived from kidney transplant recipients with longer post-

transplant intervals. According to these findings psychological distress is somewhat higher 

after the first year post-transplant and seems to approach pre-transplant levels. Assuming 

that the number of comorbidities increases with time, as suggested in Chapter 2 as well as 

by previous studies (AlBugami & Kiberd, 2014; McCaughan & Courtney, 2015; Sharif & 

Cohney, 2016; Stoumpos, Jardine, & Mark, 2015) and given the influence of comorbidities 

on psychological distress discussed in Chapter 3 and explained in more detail below, it might 
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further be speculated that higher levels of psychological distress in long-term cohorts could 

imply that psychological distress gradually increases over time.   

 

Several factors have been identified that are associated with psychological distress in the 

first year after transplantation and beyond. Correlations presented in Chapters 4 suggest 

that patients who experience more symptoms report higher levels of psychological distress 

during the first year after transplantation. Overestimation of social quality of life seems to 

be another factor associated with short-term psychological distress when optimism is low. 

Nevertheless, this effect is transient and cannot be detected anymore by the end of the first 

year post-transplant, possibly as a result of patient adjustment. Furthermore, patients who 

reported an increase of perceived control after transplantation also experienced reduced 

psychological distress throughout the first year post-transplantation. These findings are 

consistent with results of earlier studies among patients with end stage renal disease, which 

found that higher levels of perceived control are beneficial and associated with increased 

well-being and reduced psychological distress (Griva, Jayasena, Davenport, Harrison, & 

Newman, 2009; Timmers et al., 2008). Observations reported in Chapter 6 further suggest 

that patients experience a reduction of goal disturbance after transplantation which has a 

beneficial influence on psychological distress. It seems that kidney transplantation brings 

goals which were previously unattainable within reach, most notably in the domain of 

disease-specific goals, for example, being able to eat and drink what one wants. These 

findings are in line with studies conducted among patients with cancer, in which it was 

repeatedly found that decrease of goal disturbance is related to improved well-being 

(Boersma et al., 2005; Janse et al., 2016). From the preceding chapters no further 

conclusions can be drawn with regards to the influence of symptoms on long-term 

psychological distress after kidney transplantation. However, given that distressing effects 

of symptoms were observed across samples with different post-transplant intervals (Kugler 

et al., 2009; Teng et al., 2015) it seems probable that a higher symptom burden will 

consistently be related to higher psychological distress even beyond the first year post-

transplant. As discussed in Chapter 3, higher levels of perceived health, as well as higher 

levels of personal characteristics, such as perceived control, optimism and self-esteem are 

associated with lower long-term psychological distress. However, these personal 

characteristics might potentially also become increasingly strained by declines of health as 
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indicated by more comorbidities in long-term cohorts. More comorbidities are often 

associated with more severe functional impairments (Deimling et al., 2006; Deimling, 

Bowman, Sterns, Wagner, & Kahana, 2006; Norton et al., 2005), thus decreasing patients’ 

mobility, as well as their ability to care for themselves, and perform other daily activities. 

According to Chapter 3, more comorbidities and higher levels of functional impairment are 

also related to lower levels of perceived health, perceived control, optimism, and self-

esteem, thereby indirectly increasing psychological distress. At the same time, results 

suggest that personal characteristics might compensate to some extent for the distressing 

impact of comorbidities. Consequently, it might be hypothesised that an increased number 

of comorbidities might partially explain slightly higher levels of psychological distress in 

long-term kidney transplant recipients. Following from this, it might also be inferred that 

patients with lower levels of perceived control, optimism and self-esteem could be 

particularly vulnerable to psychological distress as they might be more susceptible to 

distressing influences of comorbidity.  

 

METHODOLOCIGAL CONSIDERATIONS  

This section discusses specific aspects of the methodology of the studies described in this 

thesis to provide a context in which the strength of the evidence can be evaluated. 

Methodological aspects discussed include the designs of the studies, sample characteristics, 

and measurement tools, all of which will be considered in the following paragraphs.  

 

Study design  

Two independents studies were conducted for this thesis. Analyses and findings reported in 

Chapters 2 and 3 were based on data from the cross-sectional study, whereas those 

reported in Chapters 4 to 7 were derived from data of the prospective study.  

The main aim of Chapter 2 was the description of long-term outcomes after kidney 

transplantation, prompted by the reality of an increasing number of patients living with a 

transplanted kidney for long periods of time and the lack of knowledge in regards to long-

term perceived health. Evidently, such a research question called for a prospective 

longitudinal design; however, time constraints for the completion of this study meant that a 

follow-up of fifteen years after transplantation was unfeasible. The cross-sectional quality of 

the data and the absence of a control group further imply that all of the reported 
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associations are correlational in nature and that causal relationships cannot be inferred. 

Given that it was not possible to observe changes over time it remains uncertain whether 

the differences observed between short-term and long-term cohorts should be attributed to 

differences in the time elapsed since transplantation or other factors, thus making it 

somewhat unclear whether perceived health of long-term kidney transplant recipients has 

increased, decreased or remained stable over the years. During a fifteen year window of 

time, ageing and other events not directly linked with or entirely unrelated to 

transplantation might have influenced outcomes. In addition, it seems likely that cohorts of 

patients who more recently received a transplant differ in regards to relevant variables, 

despite attempts to statistically control for some of the differences between short-term and 

long-term cohorts. Recent years have seen advances in medical care and changes in 

procedures some of which might be hypothesised to be associated with improved and some 

with reduced levels of perceived health in this population, potentially leading to selection 

bias. Levels of perceived health, as well as chances for long-term graft survival among 

patients transplanted more recently are expected to have increased through the use of 

more potent immunosuppressants with fewer side-effects, as well as through an increasing 

number of pre-emptive transplantations, and those involving organs from living donors. 

Conversely, other factors might be expected to negatively affect levels of perceived health 

and odds of long-term graft survival in this population. For example, restrictions applied to 

selection procedures for donor and recipient have been eased, leading to the inclusion of 

marginal donors and old-for-old programs. Thus, transplantations are performed with 

previously ineligible patients and organs associated with suboptimal outcomes. While a 

prospective design might have addressed some of these issues, it seems questionable 

whether all variables of interest could have been included and whether this would have 

effectively addressed the risk of selection bias. Overall, the pressing need for more 

information on long-term outcomes and concerns around the feasibility of a longitudinal 

study were deemed to outweigh the limitations imposed by the cross-sectional design. In 

regards to findings reported in Chapter 3, potential alternative explanations are to some 

extent discounted by the fact that the direction of causality was based on previous research 

and supported by a fitting model. Nevertheless, the relationships described are inherently 

correlational, as cross-sectional data do not allow the inference of causality with any degree 

of certainty.  
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Assessment of patients in the prospective study occurred once pre-transplant and 

three, six, and twelve months post-transplant. The annual recurrence of the pre-transplant 

assessment while patients were waiting for a suitable kidney to be allocated was conceived 

to address the issue of outdated information due to an average waiting time of four years. 

Although this procedure has alleviated problems around outdated information to some 

degree, it cannot be ruled out that important changes might still have taken place in 

patients’ lives in the interval between the last recorded assessment and the transplantation. 

As a result, the reliability of pre-transplant assessments involves some degree of 

uncertainty. Post-transplant assessment points were chosen to reflect short-term (three 

months), mid-term (six months) and long-term (twelve months) changes in outcomes in the 

first year after transplantation. Furthermore, these assessment points were selected to 

correspond with scheduled follow-up consultations and clinical assessments of kidney 

function. The use of fixed assessment points as opposed to event-related assessment 

seemed appropriate, as treatment and follow-up of patients are highly standardized and 

display little variation, whereas events like re-hospitalization or additional treatment do not 

occur with every patient.  

Prospective designs enable the description of changes in outcome measure over 

time as well as the identification of variables associated with these changes. Nevertheless, 

causality cannot be inferred and alternative explanations cannot be ruled out. To infer 

causal relationships patients would have to be randomly allocated to ‘transplantation’ 

versus ‘no transplantation’ conditions, as would be the case in experimental designs. For 

obvious ethical and practical reasons this is impossible, as the allocation of organs cannot be 

manipulated or treatment withheld. Alternatively, a control group from the general 

population would have excluded the possibility that the changes observed in kidney 

transplant recipients might be the result of changes faced by the entire general population. 

Major developments in the health care system might be an example. However, even if such 

a change were to occur and affect health outcomes in the general population, it seems 

improbable that the effects would become apparent within the relatively short period of 

data collection. Nevertheless, it should be noted that these and other alternative 

explanation cannot be entirely ruled out.  
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Samples  

Sample size and response rate of the cross-sectional study were considered satisfactory for 

a postal survey. A similar initial response rate of roughly sixty per cent was achieved in the 

prospective study; ultimately, however, participants completing all assessments 

corresponded to less than thirty per cent of all eligible transplant recipients. Despite an 

adequate response rate for the baseline assessment, some attrition occurred because 

participants withdrew, experienced chronic rejection of the kidney, or deceased. Further 

attrition was due to a considerable number of patients not yet having concluded the first 

year after transplantation when data collection ended and therefore being unable to 

complete all assessments. Finally, a significant number of patients missed one or more 

assessments because they did not return questionnaires. The reasons for this remain 

speculative, but it could be that patients deemed ongoing participation in the study as too 

demanding at a time likely to be marked by substantial changes in their lives. Concerning 

the representativeness of the samples in terms of socio-demographic and medical 

characteristics, it was found that in both studies, participants were on average roughly five 

years older than non-participants. As age is related to the outcome measures perceived 

health and psychological distress, this might somewhat restrict the generalisability of 

findings to younger kidney transplant recipients in this population. In terms of other 

available socio-demographic and medical variables such as gender, donor type and kidney 

function, however, both samples were representative of the population. Similarly, it is often 

suggested that patients who experience low levels of perceived health and high levels of 

psychological distress are underrepresented in research because they are less inclined to 

participate or, in case of prospective studies, more likely to drop out. For the cross-sectional 

study, this possibility cannot be ruled out as no data on these outcomes were available from 

non-participants. Consequently, findings of Chapter 2 and 3 might not entirely be applicable 

to patients with low levels of perceived health or high levels of psychological distress. With 

regards to the representativeness of the prospective sample, it was found that those who 

withdrew from further participation after transplantation had reported lower perceived 

health and higher psychological distress before transplantation.  Therefore, it can be 

concluded that similar restrictions in regards to the external validity of findings as suspected 

for the cross-sectional study, apply to the prospective study. That is, it remains unclear if 

these findings are generalizable to patients with lower perceived health and higher 
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psychological distress before transplantation. Other details potentially affecting the external 

validity of results are that both studies were conducted among patients of a single 

transplant centre with a predominantly rural catchment area. This implies, that the validity 

of findings for patients of other transplant centres in the Netherlands strictly cannot be 

evaluated and that samples might not entirely represent and therefore findings not entirely 

apply to kidney transplant recipients residing in large urban areas. Similarly, due to 

economic and cultural differences between countries and their health care systems, 

conclusions drawn from these studies might only apply to kidney transplant recipients in the 

Netherlands. At the same time, it must however be emphasized that the variables under 

study are not specifically related to certain populations, nor health care systems, thus 

making the conclusions presented here potentially relevant and applicable to the wider 

population of kidney transplant recipients throughout the world.  

 

Measures  

The use of certain measurement tools could be another limitation. It was deemed necessary 

to develop a new checklist to assess the number of physical symptoms experienced by 

patients, as available questionnaires omitted relevant symptoms, were too demanding on 

patients or drew on a blend of physical and emotional symptoms. While this checklist 

possessed good face validity and included symptoms had been derived from well-

established measures, certain clusters of symptoms may have been over- (e.g. pain) or 

underrepresented (e.g. skin disorders). Therefore, scores pertaining to the total number of 

symptoms and associations resulting from these might vary if other checklists had been 

employed.  

Visual analogue scales (VAS-scales) used in analyses of Chapter 2, 3, and 7 are 

considered to have acceptable reliability and validity. However, while these measures 

demonstrated convergent validity with measures of related concepts, their potential 

susceptibility to transient states such as mood could have inadvertently compromised test-

retest reliability in this research. Finally, with regards to the prospective study certain post-

transplant events which could conceivably affect perceived health and psychological distress 

were not recorded. Examples are the occurrence of acute rejection episodes or infections 

which might be hypothesised to decrease perceived health and increase psychological 
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distress. Consequently, it cannot be excluded that the inclusion of such factors might to 

some degree have altered findings.   

 

THEORETICAL AND CLINICAL IMPLICATIONS   

Over many years medical progress has improved survival rates and the quality of life of 

kidney transplant recipients. Consequently, the identification of determinants of important 

outcomes such as perceived health and psychological distress has become increasingly 

relevant. Earlier research, however, has often focused on socio-demographic and medical 

factors, whereas personal characteristics of patients and the long-term perspective have 

received comparatively less attention. Therefore, the studies conducted for this thesis are 

among the few to describe perceived health and psychological distress after kidney 

transplantation, as well as identifying determinants of individual differences in these 

outcomes. Theoretical and clinical implications of the findings presented in this thesis will be 

discussed in the next sections.   

 

Managing threats to perceived health  

Research presented in this thesis has identified a number of factors that negatively affect 

perceived health among recipients of a kidney transplant. It follows that addressing these 

risk factors appropriately might reasonably be expected to result in improved levels of 

perceived health in this population.     

In the short-term, patients with higher symptom burden are prone to experience 

lower levels of perceived health. Already, many consultant nephrologists routinely address 

symptom management with patients and sometimes the alleviation of symptoms by 

reducing the dose or altering the type of immunosuppressive medication is a viable option. 

Using standardized symptom checklists might further facilitate this process by specifying 

type and intensity of symptoms and thus making progress visible for patients and health 

professionals alike. However, despite their initial impact and the suggestion that the 

number of symptoms increases over time, it appears that symptoms become gradually less 

influential as determinants of perceived health. The increasing burden of comorbidities over 

time on the other hand seems to progressively exert more influence on patients’ perceived 

health, while a higher burden of pre-transplant comorbidities also seems to somewhat 

increase patients’ risk of experiencing a deterioration of perceived health after 
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transplantation. Therefore, prevention and adequate management of comorbidity before 

and after transplantation should be given high priority. Thus far, health professionals aim to 

manage existing and prevent additional comorbidity through prescription of medication and 

recommendation of lifestyle changes, for example, low-fat diets to counter negative effects 

of excessive weight gain on blood pressure. Alongside medical interventions, however, 

population-specific, evidence-based lifestyle interventions targeting health behaviours such 

as medication adherence, diet and exercise could have added value in the prevention and 

management of comorbidity. Accordingly, health behaviour change among kidney 

transplant recipients could be a productive area for forthcoming research, so that beneficial 

effects on quality of life and survival, as well as the feasibility and cost-effectiveness of such 

interventions can be established.  

At present, it remains unclear why one in ten kidney transplant recipients report a 

decline of perceived health after transplantation. While more targeted interventions are 

devised and tested, regular screening of perceived health could be a prudent first step to 

enable the early identification of these patients. After an initial review by health 

professionals on a case-by-case basis to identify issues with and optimise the management 

of symptoms and comorbidity it might be indicated to refer patients for further support 

with lifestyle changes to specialists in behaviour change to tackle issues such as medication 

adherence, diet and exercise. 

Besides reducing negative effects of the above-mentioned factors on perceived 

health it may also prove feasible to strengthen factors that are associated with higher 

perceived health and psychological well-being as discussed in the next section.  

 

Enhancing perceived health and psychological well-being  

Findings reported in this thesis also highlight a number of factors associated with increased 

perceived health and psychological well-being, the latter in this case being denoted as lower 

levels of psychological distress. According to the same line of reasoning as applied in the 

previous section, it might therefore be expected that enhancing these factors could prove 

effective to improve perceived health and psychological well-being of kidney transplant 

recipients.  

Personal resources, such as perceived control, optimism, and self-esteem seem to 

play an important role in the maintenance and improvement of perceived health and 
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psychological well-being. However, given that optimism is considered to be a stable 

personality trait (Sharpe, Martin, & Roth, 2011), intervention studies targeting perceived 

control or self-esteem are more likely to provide a viable route to ameliorate perceived 

health and psychological well-being. Interventions to boost perceived control would be of 

particular interest, since its positive relationship with perceived health and psychological 

well-being has repeatedly been supported by findings in this thesis. It would thus appear 

that efforts to increase levels of perceived control are most likely to result in benefits to 

kidney transplant recipients’ perceived health and psychological well-being. An earlier study 

conducted among patients with coronary heart disease suggested that it might be possible 

to increase levels of perceived control by providing patients with information and suitable 

strategies for managing symptoms and adverse events (Moser et al., 2012). The question 

whether similar interventions might have comparable effects for recipients of a kidney 

transplant could be a promising point of departure for future studies. Previous research on 

interventions to boost self-esteem suggests a wider array of potentially viable options.  

Earlier studies describe beneficial effects on self-esteem achieved by interventions ranging 

from exercise (Gothe et al., 2011) to self-care (Leao et al., 2017), and finding meaning in the 

experience of chronic illness (Lee, Cohen, Edgar, Laizner, & Gagnon, 2006). If any of these 

interventions or elements thereof could successfully increase self-esteem among kidney 

transplant recipients remains to be investigated.    

Concerning psychological well-being, self-regulation skills in regards to goal 

adjustment have additionally been proposed to exert a favourable influence. Based on the 

finding that a reduction of disturbance in important life goals is related to higher 

psychological well-being, it could be hypothesised that aiming to support patients in this 

process might result in better psychological well-being in this population. The simplest 

solution would be the removal of barriers that stand in the way of fulfilling disturbed goals; 

however, that may not always be possible. In such circumstances, it could be beneficial to 

help patients to disengage from unattainable goals and re-engage with more attainable 

ones. Unfortunately, at present there are no accounts of such interventions in any 

population, but tentative evidence reported in this thesis suggests that this could be an 

important area for further studies to improve psychological well-being among kidney 

transplant recipients.  
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Although findings indicate that average levels of psychological distress in this 

population are consistently below more stringent clinical cut-offs for psychological 

morbidity (Lundin, Hallgren, Theobald, Hellgren, & Torgen, 2016; Lundin et al., 2017), even 

after transplantation about 15 – 20 % of patients temporarily experience clinically significant 

levels of psychological distress. Mirroring recommendations previously made for physical 

well-being, it would seem most effective to screen patients on regular intervals for 

psychological distress, especially in the short-term after transplantation. While more 

comprehensive interventions are being developed it would make sense to offer more 

psychological support for patients who experience chronically heightened levels of distress 

and have been identified as such in the screening process. This support could be provided by 

clinical or health psychologists who are in the best position to help these patients to reduce 

their level of psychological distress or to enable them to deal with it more efficiently.    

Based on the premise that current state-of-the-art medical science is operating at the edge 

of its capabilities, it would seem that interweaving psycho-social approaches to address 

issues around perceived health and psychological well-being in kidney transplant recipients 

could prove to be an effective supplement to currently available treatment options to 

further improve physical and psychological well-being after transplantation.   

 

In summary, this thesis highlights the potential value of tailored, more individualized 

approaches as regards the care for kidney transplant recipients. At present, regular 

screening of patients’ perceived health and psychological distress, particularly shortly after 

transplantation, could help identify patients experiencing sub-optimal outcomes. 

Thereafter, any further possible optimisation of clinical management should be explored 

and implemented. If issues around medication adherence, diet, or exercise are expected to 

exacerbate existing or cause new health problems, lifestyle interventions with a focus on 

behaviour change should be considered. Where indicated, additional psychological support 

in the form of individual psychological treatment could also prove beneficial. In the future, 

the development of interventions targeting the preservation and improvement of personal 

resources such as perceived control and self-esteem, as well as self-regulation skills relating 

to goal adjustment could provide further options when it comes to enhancing the physical 

and psychological well-being of kidney transplant recipients.  
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It is to be hoped that research outlined in this thesis constitutes a valuable step in the 

exploration and identification of key variables for improving the care of kidney transplant 

recipients whilst highlighting avenues for further inquiry.  
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SUMMARY  

End-stage renal disease (ESRD) is a life-threatening condition with far-reaching 

consequences for patients’ lives.  Kidney transplantation is widely regarded as the best 

treatment option in terms of patient survival and cost-effectiveness. Moreover, recipients of 

a kidney transplant not only live longer, but also experience a higher quality of life than 

those treated with dialysis. In spite of this, the process of adjustment to kidney 

transplantation remains poorly understood. Among the topics requiring further 

investigation are the underlying mechanisms of improvement, explanations for individual 

differences in outcomes, and long-term impact of kidney transplantation. Accordingly, this 

research was undertaken to fill a few of these gaps and identify determinants of adjustment 

to kidney transplantation, with particular focus on individual characteristics of patients. Two 

studies, one cross-sectional and one prospective, were conducted. For the purpose of this 

research, successful adjustment was articulated as favourable levels of perceived health and 

psychological distress.  

 

Chapter 1 begins with a brief introduction to end-stage renal disease and its epidemiology, 

followed by a description of available treatment options. Next, the current body of 

knowledge in regards to the patient experience and the role individual characteristics may 

play in the adjustment process is discussed. Subsequently, setting, design, and aims of the 

two studies conducted for this research project are outlined. The chapter concludes with a 

brief preview of the individual scientific articles at the heart of this thesis. 

 

It has frequently been suggested that recipients of a kidney transplant experience higher 

levels of perceived health than patients treated with dialysis. However, although the 

number of long-term kidney transplant recipients increases steadily, little is known about 

how their perceived health compares to the short-term. Chapter 2 examined differences in 

perceived health and the number of symptoms and comorbidities between short-term and 

long-term kidney transplant recipients. Findings revealed that long-term perceived health is 

similar to the short-term, despite a higher number of symptoms and comorbidities among 

long-term kidney transplant recipients. Kidney function and symptoms were strong 

predictors of short-term perceived health. Symptoms were associated with perceived health 

regardless of time since transplantation, but this association was smaller in long-term 
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recipients. The latter finding could be explained by selective survival or adjustment. On one 

hand, patients who maintain a high level of perceived health despite a high symptom 

burden might be more likely to survive long-term, given that perceived health is associated 

with mortality. On the other hand patients might adjust to symptoms, thus having less 

impact on their perceive health. Results suggest that long-term kidney transplant recipients 

experience similar levels of perceived health to the short-term, in spite of a greater burden 

in terms of symptoms and comorbidities.   

 

The next topic considered in this thesis was the association between objective health, 

measured as the number of comorbidities, and psychological distress. Contrary to what 

might be expected, previous studies have found that poor objective health is not necessarily 

associated with psychological distress. To investigate this further, Chapter 3 evaluated the 

tenability of a theoretical model explicating the relationship between objective health and 

psychological distress. The preliminary model was developed from Wilson and Cleary’s 

model of patient outcomes and subsequently modified to account for recent research 

findings. This model described the interrelationship of objective health, functional status, 

perceived health, personal characteristics, and psychological distress. Some of the specified 

relationships were not supported by the data and the preliminary model was adjusted 

accordingly. In the final model, objective health influenced psychological distress indirectly. 

Its impact was mediated by perceived health and a factor combining the personal 

characteristics perceived control, optimism and self-esteem. The indirect nature of the 

influence of objective health on psychological distress might explain the modest 

associations between objective health and psychological distress in earlier reports. 

Furthermore, combined influences of perceived control, optimism and self-esteem may play 

a key role in the interrelation between objective health and psychological distress. While 

protecting patients from distressing effects of poor objective health, they may 

simultaneously be negatively affected by it. Accordingly, poor objective health might erode 

the protective influence of personal characteristics, possibly resulting in higher levels of 

psychological distress.  

  

Longstanding dialysis has numerous negative consequences for patients’ health and well-

being and patients often have high expectations from a kidney transplantation. However, 
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although quality of life improvements after kidney transplantation are well-established, 

previous research suggests this improvement to be smaller than patients expect. The 

relevance of these findings is still unclear, as it remains unknown whether unmet quality of 

life expectations affect patients’ well-being. Therefore, Chapter 4 examined whether 

overestimations of quality of life are associated with psychological distress. Overestimations 

of physical, psychological, and social quality of life were common and more pronounced for 

the physical dimension of quality of life. Haemodialysis treatment was related to greater 

overestimation of physical quality of life than peritoneal dialysis, but other pre-transplant 

characteristics did not affect the level of overestimation. Moreover, quality of life 

overestimation was not associated with increased psychological distress. However, when 

optimism was low, overestimation of social quality of life resulted in higher short-term 

distress. In spite of this, quality of life overestimation was not associated with long-term 

psychological distress, regardless of optimism. Results demonstrate that quality of life 

overestimations are largely irrelevant to psychological distress among kidney transplant 

recipients. The short-lived influence of social quality of life overestimation on distress even 

when optimism is low further suggests that patients cope well in the long-term, possibly 

because they nevertheless experienced an improvement, albeit smaller than expected.  

 

Previous research suggests that levels of perceived control may decline in response to 

diagnosis or treatment of cancer. This finding is of importance, as a loss of perceived control 

is associated with increased psychological distress. However, contrary to cancer, kidney 

transplantation involves mostly positive changes for the patient. Therefore, Chapter 5 

investigated if levels of perceived control change after kidney transplantation and if these 

changes are associated with subsequent psychological distress. On average, small and small 

to medium-sized improvements of perceived control and psychological distress respectively 

were observed after kidney transplantation. Examining individual patterns of change, 

roughly a third of patients experienced a meaningful improvement of perceived control, 

whereas more than one in ten reported a decrease. Increasing levels of perceived control 

were associated with subsequent improvements of psychological distress. However, the 

reverse did not hold true, as decreasing or stable levels of perceived control were not 

associated with an increase of psychological distress.Findings support the occurrence of pre- 

to post-transplant improvements of perceived control among kidney transplant recipients, 
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an effect opposite to declines in perceived control observed among patients with cancer. 

Nevertheless, improvements are modest and levels remain low even after kidney 

transplantation. Findings suggest that efforts to increase levels of perceived control in this 

population could be a constructive way to decrease psychological distress.    

 

According to self-regulation theory, severe medical conditions such as end stage renal 

disease are likely to involve disturbances in the attainment of goals and therefore may 

affect psychological well-being. Transplantation may reverse some of these disturbances 

and thereby positively influence well-being. Consequently, Chapter 6 investigated pre- to 

post-transplant changes in goal disturbance and importance, as well as their prospective 

association with changes in psychological distress. In addition, the mediating role of changes 

in perceived control in this process was examined. Commonly disturbed goals pre-transplant 

were mostly disease-specific, as opposed to higher order life goals. After transplantation, 

goal disturbance for these goals decreased and this decrease was associated with reduced 

psychological distress. Instead of the hypothesised mediating role of changes of perceived 

control, results suggested that decrease of goal disturbance and increase of perceived 

control were independently associated with reduced psychological distress. The observation 

that the most disturbed and most important goals pre-transplant did not correspond could 

be explained as an instance of reprioritizing. In this process, unattainable goals in one life 

domain are abandoned in favour of more attainable goals in a different life domain. The 

finding that the most important goals belonged to the interpersonal domain, which is less 

likely to be affected by illness, may serve as tentative evidence for this explanation. Results 

provide further evidence for the influence of goal disturbance and perceived control on 

well-being.  

 

Although the majority of kidney transplant recipients experience an improvement of 

perceived health, mean scores may obscure the detection of those with less favourable 

outcomes. In addition, it has been suggested that the course of perceived health varies 

across different types of transplants. Therefore, Chapter 7 explored the influence of the 

type of transplant received on trajectories of perceived health in a combined sample of 

kidney and liver transplant recipients. Four distinct trajectory classes of perceived health 

were identified. Most patients were assigned to one of three trajectory classes 
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demonstrating improvements of perceived health. These trajectory classes were denoted as 

low, intermediate, and high increasing according to pre-transplant levels of perceived 

health. One in ten patients, however, experienced a deterioration of perceived health 

shortly after transplantation, despite intermediate levels of perceived control pre-

transplant. Trajectory classes differed by type of transplant, gender, pre-transplant 

comorbidities, and occurrence of complications. However, when these factors were 

combined to predict membership in the deteriorating trajectory class, type of transplant 

was no longer a significant predictor. Findings suggest that earlier reports of differences in 

the course of perceived health between kidney and liver transplant recipients may at least 

partially be due to differences in case mix, rather than the type of transplant itself. Thus, 

variables such as gender and the occurrence of complications may be more important in 

determining the course of perceived health than the type of transplant received.   

 

Finally, Chapter 8 of this thesis discusses the main findings and draws a picture of the 

development of perceived health and psychological distress in the short- and long-term 

after kidney transplantation as it emerges from these studies. In addition, the strengths and 

weaknesses of this research are considered. This chapter concludes with suggestions for 

further research and a discussion of potential implications for clinical practice. In summary, 

findings reported in this thesis point to the potential value of tailored, individualised 

approaches to the care for kidney transplant recipients. Presently, regular screening of 

patients’ perceived health and psychological distress, particularly shortly after 

transplantation, could help to identify patients experiencing unfavourable outcomes. As a 

next step, any further optimisation of clinical management should be explored and 

implemented. If issues around medication adherence, diet, or exercise are expected to 

exacerbate existing or cause new health problems, lifestyle interventions with a focus on 

behaviour change might be considered. Where indicated, additional psychological support 

in the form of individual psychological treatment could also prove to be sensible. In the 

future, the development of interventions targeting the improvement of personal resources 

such as perceived control and self-esteem, as well as self-regulation skills relating to goal 

adjustment could provide additional avenues to enhancing the physical and psychological 

well-being of kidney transplant recipients.  
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SAMENVATTING 

Nierfalen is een levensbedreigende aandoening met verstrekkende gevolgen voor de levens 

van patiënten. Niertransplantatie wordt over het algemeen beschouwd als de beste 

behandelingsoptie wat betreft overleving en kosteneffectiviteit. Bovendien leven 

ontvangers van een niertransplantatie niet alleen langer, maar ervaren zij ook een hogere 

kwaliteit van leven dan diegenen die worden behandeld met dialyse. Desondanks is het 

proces van aanpassing aan een niertransplantatie nog niet goed begrepen. Onderwerpen 

die verder onderzoek vereisen zijn onderliggende mechanismen van verbetering, 

verklaringen voor individuele verschillen in uitkomsten en lange termijn effecten van 

niertransplantatie. Dienovereenkomstig werd dit onderzoek ondernomen om enkele van 

deze hiaten te vullen en determinanten van aanpassing aan een niertransplantatie te 

identificeren, met bijzondere aandacht voor individuele kenmerken van patiënten. Twee 

studies, één cross-sectioneel en een prospectief, werden uitgevoerd. Ten behoeve van dit 

onderzoek werd een geslaagde aanpassing begrepen als gunstige niveaus van ervaren 

gezondheid en psychische klachten. 

  

Hoofdstuk 1 begint met een korte inleiding tot nierziekte en nierfalen en de epidemiologie 

ervan, gevolgd door een beschrijving van beschikbare behandelingsmogelijkheden. Daarna 

wordt de huidige stand van kennis besproken met betrekking tot de ervaringen van 

patiënten en de rol die individuele kenmerken mogelijk spelen in het aanpassingsproces. 

Vervolgens worden de opzet, het ontwerp en de doelen van de twee onderzoeken die voor 

dit onderzoeksproject zijn uitgevoerd, geschetst. Het hoofdstuk eindigt met een korte 

vooruitblik op de afzonderlijke wetenschappelijke artikelen die de kern vormen van dit 

proefschrift. 

 

Er is herhaaldelijk aangetoond dat ontvangers van een niertransplantatie een hoger niveau 

van ervaren gezondheid beleven dan patiënten die worden behandeld met dialyse. Hoewel 

het aantal ontvangers van niertransplantaten op lange termijn gestaag toeneemt, is er 

echter weinig bekend over hoe hun ervaren gezondheid zich verhoudt tot de korte termijn. 

Hoofdstuk 2 onderzocht de verschillen in ervaren gezondheid, alsmede het aantal 

symptomen en comorbiditeiten tussen ontvangers van niertransplantaten op de korte en 

lange termijn. Uit de bevindingen bleek dat de ervaren gezondheid op de lange termijn 
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vergelijkbaar is met de korte termijn, ondanks een groter aantal symptomen en 

comorbiditeiten op het lange termijn. Nierfunctie en symptomen bleken sterke voorspellers 

van de ervaren gezondheid op de korte termijn. Symptomen waren geassocieerd met 

ervaren gezondheid ongeacht de tijd sinds transplantatie, maar op de lange termijn bleek 

deze associatie kleiner. De laatste bevinding kan worden verklaard door selectieve 

overleving of aanpassing. Patiënten die ondanks vele symptomen een hoge mate van 

ervaren gezondheid behouden, hebben waarschijnlijk een grotere kans om op lange termijn 

te overleven, aangezien ervaren gezondheid samenhangt met mortaliteit. Aan de andere 

kant zouden patiënten zich mogelijk kunnen aanpassen aan de symptomen, waardoor ze 

minder invloed hebben op hun ervaren gezondheid. De resultaten suggereren dat 

ontvangers van een niertransplantatie op lange termijn vergelijkbare niveaus van ervaren 

gezondheid beleven dan op de korte termijn, ondanks een grotere belasting wat betreft 

symptomen en comorbiditeit. 

 

Het volgende onderwerp dat in dit proefschrift aan de orde kwam, was de samenhang 

tussen objectieve gezondheid, gemeten als het aantal comorbiditeiten, en psychische 

klachten. In tegenstelling tot wat zou kunnen worden verwacht, hebben eerdere studies 

aangetoond dat een slechte objectieve gezondheid niet noodzakelijkerwijs gepaard gaat 

met psychische klachten. Om dit verder te onderzoeken, evalueerde Hoofdstuk 3 de 

houdbaarheid van een theoretisch model dat de relatie beschrijft tussen objectieve 

gezondheid en psychische klachten. Het voorlopige model werd ontwikkeld op basis van het 

model van patiëntuitkomsten van Wilson en Cleary en vervolgens aangepast om rekening te 

houden met recente onderzoeksresultaten. Dit model beschreef de onderlinge relatie 

tussen objectieve gezondheid, functionele status, ervaren gezondheid, persoonlijke 

kenmerken en psychische klachten. Sommige van de gespecificeerde relaties werden niet 

door de gegevens ondersteund en het voorlopige model werd dienovereenkomstig 

aangepast. In het uiteindelijke model beïnvloedde objectieve gezondheid indirect de 

psychische klachten. De invloed ervan werd gemedieerd door ervaren gezondheid en een 

factor die de persoonlijke kenmerken waargenomen controle, optimisme en zelfrespect 

combineerde. Het indirecte karakter van de invloed van objectieve gezondheid op 

psychische klachten zou de matige samenhang tussen objectieve gezondheid en psychische 

klachten in eerdere rapporten kunnen verklaren. Bovendien zouden gecombineerde 
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invloeden van waargenomen controle , optimisme en zelfrespect een sleutelrol kunnen 

spelen in de wisselwerking tussen objectieve gezondheid en psychische klachten. Terwijl ze 

patiënten beschermen tegen de negatieve invloed van een slechte ervaren gezondheid, 

zouden zij tegelijkertijd ook negatief kunnen worden beïnvloed door deze. 

Dienovereenkomstig zou een slechte objectieve gezondheid de beschermende invloed van 

persoonlijke kenmerken uit kunnen hollen, wat mogelijk kan leiden tot een verergering van 

psychische klachten.  

 

Langdurige dialyse heeft talloze negatieve gevolgen voor de gezondheid en het welzijn van 

patiënten en deze hebben vaak hoge verwachtingen van een niertransplantatie. Hoewel 

verbeteringen van de kwaliteit van leven na niertransplantatie herhaaldelijk werden 

bevestigd, suggereert eerder onderzoek dat deze verbetering kleiner is dan patiënten 

verwachtten. De relevantie van deze bevindingen is nog steeds onduidelijk, omdat 

onbekend is of onvervulde verwachtingen ten aanzien van de kwaliteit van leven het welzijn 

van patiënten beïnvloeden. Daarom is in Hoofdstuk 4 onderzocht of overschattingen van de 

kwaliteit van leven geassocieerd zijn met psychische klachten. Overschattingen van fysieke, 

psychologische en sociale kwaliteit van leven waren gebruikelijk en duidelijker voor de 

fysieke dimensie van kwaliteit van leven. Behandeling met hemodialyse ging samen met een 

hogere overschatting van de fysieke kwaliteit van leven dan peritoneale dialyse, maar 

andere karakteristieken vóór transplantatie hadden geen invloed op de mate van 

overschatting. Bovendien was de overschatting van de kwaliteit van leven niet geassocieerd 

met meer psychische klachten. Echter, wanneer optimisme laag was, had een overschatting 

van de sociale kwaliteit van leven op de korte termijn meer psychische klachten tot gevolg. 

Desondanks ging de overschatting van de kwaliteit van leven niet gepaard met langdurige 

psychische klachten, ongeacht de mate van optimisme. De resultaten tonen aan dat de 

overschatting van de kwaliteit van leven grotendeels irrelevant is voor psychische klachten 

bij ontvangers van een niertransplantaat. De kortstondige invloed van een overschatting van 

de sociale kwaliteit van leven op klachten, zelfs wanneer optimisme laag is, suggereert dat 

patiënten er op lange termijn goed mee omgaan, mogelijk omdat ze toch een verbetering 

hebben ervaren, ook al was het kleiner dan verwacht. 
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Eerder onderzoek toonde aan dat het niveau van waargenomen controle kan afnemen in 

reactie op een diagnose of behandeling van kanker. Deze bevinding is van belang, omdat 

een verlies van waargenomen controle geassocieerd is met een toename van psychische 

klachten. Echter, in tegenstelling tot kanker, heeft een niertransplantatie voornamelijk 

positieve veranderingen voor de patiënt tot gevolg. Daarom werd in Hoofdstuk 5 

onderzocht of het niveau van waargenomen controle na niertransplantatie veranderd en of 

deze verandering gepaard gaan met een verandering van psychische klachten. Over de 

gehele groep waren de veranderingen van waargenomen controle en psychische klachten 

na niertransplantatie klein tot middelgroot. Uit onderzoek van individuele patronen van 

verandering bleek dat ongeveer een derde van de patiënten een betekenisvolle verbetering 

van waargenomen controle rapporteerde, terwijl meer dan één op de tien een afname 

meldde. Toenemende niveaus van waargenomen controle waren geassocieerd met een 

latere verbetering van psychische klachten. Het omgekeerde bleek echter niet het geval, 

omdat afnemende of stabiele niveaus van waargenomen controle niet gerelateerd waren 

aan een toename van psychische klachten. De bevindingen ondersteunen het vóórkomen 

van verbeteringen van waargenomen controlel na niertransplantatie , een tegenovergesteld 

effect vergeleken met de afnames in waargenomen controle welke werden geraporteerd 

door patiënten met kanker. Niettemin zijn deze verbeteringen bescheiden en blijft het 

niveau laag, zelfs na een niertransplantatie. Deze bevindingen doen vermoeden dat 

inspanningen om het niveau van waargenomen controle in deze populatie te verhogen een 

constructieve manier zouden kunnen zijn om psychische klachten te verminderen. 

 

Volgens de zelfregulatie-theorie lijkt het waarschijnlijk dat ernstige medische aandoeningen 

zoals nierfalen  verstoringen veroorzaken in het bereiken van doelen en op die manier het 

psychologische welbevinden kunnen beïnvloeden. Transplantatie kan sommige van deze 

verstoringen ongedaan maken en daardoor mogelijk het welzijn positief beïnvloeden. Om 

deze reden werden in Hoofdstuk 6 veranderingen in verstoring en belangrijkheid van doelen 

vóór en na transplantatie onderzocht, alsmede hun prospectieve relatie met veranderingen 

in psychische klacthen. Bovendien werd de mediërende rol van veranderingen in 

waargenomen controle in dit proces onderzocht. De meest voorkomende verstoorde doelen 

vóór transplantatie waren ziektespecifieke doelen eerder dan hogere levensdoelen. Na 

transplantatie nam de doelverstoring voor deze doelen af en deze daling ging gepaard met 
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een vermindering van psychische klachten. In plaats van de veronderstelde mediërende rol 

van veranderingen van waargenomen controle, suggereerden de resultaten dat een  afname 

van doelverstoring en een toename van waargenomen controle onafhankelijk geassocieerd 

waren met een vermindering van psychische klachten. De observatie dat de meest 

verstoorde en belangrijkste doelen vóór transplantatie niet overeenkwamen, kan worden 

uitgelegd als een geval van herprioritering. In dit proces worden onbereikbare doelen in één 

levensdomein verlaten ten gunste van meer haalbare doelen in een ander levensdomein. De 

bevinding dat de belangrijkste doelen tot het interpersoonlijke domein behoorden, waarin 

verstoringen door ziekte minder waarschijnlijk zijn zouden kunnen dienen als voorlopig 

bewijs voor deze verklaring. Resultaten leveren verder bewijs voor de invloed van 

doelverstoringen en waargenomen controle op het welzijn. 

 

Hoewel de meerderheid van de ontvangers van een niertransplantatie een verbetering van 

de ervaren gezondheid beleefd, kunnen gemiddelde scores de detectie van mensen met 

minder gunstige uitkomsten verbergen. Daarnaast suggereerd eerder onderzoek dat het 

beloop van ervaren gezondheid verschilt tussen verschillende soorten transplantaties. 

Daarom onderzocht Hoofdstuk 7 de invloed van het type transplantatie op trajecten van 

ervaren gezondheid in een gecombineerde steekproef van nier- en 

levertransplantatiepatiënten. Vier verschillende trajectklassen van ervaren gezondheid 

werden geïdentificeerd. De meeste patiënten werden ingedeeld in een van de drie 

trajectklassen die een verbetering van ervaren gezondheid vertonen. Deze trajectklassen 

werden aangeduid als laag, intermediair en hoog toenemend in overeenstemming met de 

niveaus van ervaren gezondheid van vóór de transplantatie. Eén op de tien patiënten ervoer 

echter een verslechtering van ervaren gezondheid kort na de transplantatie, ondanks 

intermediaire niveaus van waargenomen controle vóór transplantatie. Trajectklassen 

verschilden per type transplantatie, geslacht, comorbiditeit vóór transplantatie en het 

optreden van complicaties. Toen deze factoren echter werden gecombineerd om het 

lidmaatschap te voorspellen van de verslechterende trajectklasse, was het type 

transplantatie niet langer een significante voorspeller. Bevindingen suggereren dat eerdere 

meldingen van verschillen in het beloop van ervaren gezondheid tussen nier- en 

levertransplantatiepatiënten ten minste gedeeltelijk te wijten kunnen zijn aan verschillen in 

de samenstelling van de patiëntgroepen, in plaats van het type transplantatie zelf. 
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Variabelen zoals geslacht en het optreden van complicaties zouden dientengevolge 

belangrijker kunnen zijn bij het bepalen van het beloop van ervaren gezondheid dan het 

type transplantaat. 

 

Tot slot worden in Hoofdstuk 8 van dit proefschrift de belangrijkste bevindingen besproken 

en wordt een beeld geschetst van de ontwikkeling van ervaren gezondheid en psychische 

klachten op korte en lange termijn na niertransplantatie, zoals deze uit deze onderzoeken 

naar voren komt. Daarnaast worden de sterke en zwakke punten van dit onderzoek 

overwogen. Dit hoofdstuk wordt afgesloten met suggesties voor verder onderzoek en een 

bespreking van mogelijke implicaties voor de klinische praktijk. Samenvattend wijzen 

bevindingen in dit proefschrift op de potentiële waarde van op maat gesneden, 

geïndividualiseerde benaderingen van de zorg voor ontvangers van niertransplantaten. Op 

dit moment zou een regelmatige screening van de ervaren gezondheid en psychische 

klachten van patiënten, in het bijzonder kort na de transplantatie, kunnen helpen om 

patiënten te identificeren die ongunstige uitkomsten ervaren. In een volgende stap zou elke 

verdere optimalisatie van het klinische management moeten worden overwogen en 

geïmplementeerd. Als er een verwachting is dat problemen rond therapietrouw, dieet of 

lichaamsbeweging bestaande gezondheidsproblemen zouden kunnen verergeren of nieuwe 

doen ontstaan, kunnen interventies op het levensstijl met een focus op gedragsverandering 

mogelijk een oplossing bieden. Waar het noodzakelijk blijkt, kan aanvullende psychologische 

ondersteuning in de vorm van een individuele psychologische behandeling zinvol zijn. In de 

toekomst zou de ontwikkeling van interventies gericht op de verbetering van persoonlijke 

hulpbronnen zoals waargenomen controle en zelfwaardering, evenals vaardigheden 

omtrent zelfregulering met betrekking tot doelaanpassing, aanvullende mogelijkheden 

kunnen bieden om het fysieke en psychologische welzijn van de ontvangers van een 

niertransplantatie te verbeteren.  
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