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Introduction

Kidney transplantation (KT), because of its proven supe-

rior effect on survival, morbidity and costs in comparison

with other renal replacement therapies [1,2] has become

the most preferable renal replacement therapy for patients

with end-stage renal disease. Recently, the effect of KT on

health-related quality of life (HRQoL) – that is, on a

patient’s own evaluation of his or her quality of life

related to general health after KT [3–5] – has been the

center of much attention.

Health-related quality of life is generally understood to

be a part of the overall concept of quality of life related

to a person’s health. It consists of the physical, psycholog-

ical and social domains of health and can be measured in

objective dimensions (a patient’s degree of health) and

subjective dimensions (perceptions and currently experi-

enced quality of life). Previous research has shown an

improvement in HRQoL after KT, and this has been

found to be better than in patients on dialysis though not

as good as in the general population, although the extent

of improvement varies [4,6,7]. This variability can be
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Summary

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

the evaluation of kidney transplantation (KT). Although the medical and socio-

demographic predictors of HRQoL in patients after KT are well known, there

is still a lack of knowledge about the psychological factors involved. This study

focuses on the role of personality and actual psychological distress in predicting

HRQoL after KT. Sociodemographic (gender, age, education, average income),

medical (glomerular filtration, serum albumin, number of co-morbid diseases)

and psychological data (neuroticism, extroversion, psychological distress) were

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

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

univariate general linear model analysis was performed. Higher physical

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

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

HRQoL was associated with higher education and income, longer time from

KT, higher extroversion, lower neuroticism and distress. In both physical and

mental HRQoL, actual distress was the best predictor, even when controlled for

neuroticism. These results confirm the importance of psychological distress in

patients and its impact on their HRQoL after KT and can be applied in inter-

vention programs focused on increasing HRQoL.
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explained particularly by the factors that affect HRQoL

after KT, among which sociodemographic and medical

variables are those most often investigated. Only a small

number of studies have considered the role of psychoso-

cial variables in this process. On the other hand, many

studies have confirmed the importance of negative affect,

personality traits and distress in symptom perception and

HRQoL estimation in different disease groups [8–14].

Enlightening the role of these factors in the HRQoL of

patients after KT could bring a deeper understanding to

the interpretation of post-KT HRQoL data. Therefore, we

focused our research on the role of both stable personal-

ity traits (neuroticism and extroversion) and the current

psychological status of patients (psychosocial distress).

Neuroticism expresses a person’s reactivity and emo-

tional stability, with high neuroticism meaning high emo-

tional instability and low neuroticism meaning more

emotional stability [15]. In the general population, neu-

roticism is a significant contributor to the number of

symptoms typical for somatization, and this association is

independent of distress or gender [13]. Also, according to

Bolger et al. (1995), high neuroticism is associated with

greater exposure and reactivity to stressful events [16].

Extroversion, on the other hand, expresses a person’s level

of arousal and stimulation-seeking [15]. In long-term

research on the normal population, extroversion predis-

posed participants to experience objective life events more

positively, in contrast to more negative experiences with

neuroticism [17].

Psychological distress describes the actual psychological

status of a patient – the current presence of anxiety and

depressive symptoms – and is generally associated with

chronic illnesses. Psychological distress is associated with

the severity of a disease and its social impact on func-

tional limitations rather than with a particular diagnosis

[18,19].

The aim of this study was to explore the impact of

neuroticism, extroversion and psychological distress indi-

vidually on a patient’s HRQoL when they are controlled

mutually as well as for sociodemographic and medical

variables.

Materials and methods

Sample

Of the initial 226 patients transplanted in the Kosice

Transplantation Centre, 10 were excluded for not meeting

the inclusion criteria: graft loss – n = 5 (2.2%); second

KT – n = 1 (0.4%); exitus – n = 3 (1.3%); severe mental

retardation – n = 1 (0.4%). From these remaining 216

patients fitting the inclusion criteria, 10 patients refused

to participate in the study (4.4%), 25 patients did not

return the questionnaires (11.1%) and four provided

incomplete data (1.8%), resulting in a total of 177

patients (78.4%). There were no significant differences

between respondents and nonrespondents with regard to

age or gender. The local Ethics Committee approved the

study.

Sociodemographic data

The sociodemographic variables age, gender, education

and average income were obtained in a structured inter-

view. Educational background was categorized into four

groups: elementary, apprenticeship (‘ref’), secondary and

university education. Average income was first evaluated

by dividing the household budget by the number of per-

sons in the household and then categorized as follows:

poor – lower than the minimum wage; bad – higher than

the minimum wage but lower than 1.5 times the mini-

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

wage to two times the minimum wage; good – from 2 to

2.5 times the minimum wage; and very good – higher

than 2.5 times the minimum wage.

For both education and average income, the largest

groups – apprenticeship education and bad average

income – were used as references.

Medical data

Information about medical variables was taken from

patient medical records. The biochemical variables col-

lected were glomerular filtration rate as measured by the

Cockcroft-Gault equation [20] and serum albumin. Other

medical variables included the time since transplantation

(in months) and the presence of the following diseases:

diabetes mellitus, blindness, amputation, osteoporosis,

severe anaemia (less than 10 g/dl), coronary heart disease,

stroke, active hepatitis B or C, gastric ulcer and other

serious diseases. The sum of all co-morbid diseases was

used for statistical analysis.

Health-related quality of life

Health-related quality of life was evaluated using the

Short Form Health Survey (SF-36), which consists of

eight sub-scales: physical functioning (PF), Role limita-

tion attributable to physical problems (RP), Bodily pain

(BP), Perception of general health (GH), Social function-

ing (SF), Vitality (VIT), Role limitation attributable to

emotional problems (RE) and Mental health (MH). The

first four subscales (PF, RP, BP, GH) are combined as the

Physical summary component (PSC) and the other four

subscales (SF, VIT, RE, MH) comprise the Mental sum-

mary component (MSC). In this study, only the summary

component scores were used. Both summary components
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are presented as scores between 0 and 100 where higher

scores indicate better health status [21]. The validity and

reliability of SF-36 have been tested in patients after KT

[5,22]. In the present sample, all subscales and summary

components reached satisfactory levels of Cronbach’s a:

PF – 0.91, RP – 0.84, BP – 0.85, GH – 0.8, SF – 0.73,

VIT – 0.85, RE – 0.85, MH – 0.87, PSC – 0.91 and MSC

– 0.73.

Personality and psychological well-being

Patients completed two questionnaires: the Eysenck Per-

sonality Questionnaire Revised-Abbreviated (EPQR-A)

[15] and the General Health Questionnaire-12 (GHQ-12)

[23]. The EPQR-A is a 24-item personality questionnaire

consisting of four scales – Extroversion, Neuroticism, the

Lie scale and Psychoticism. Each scale is represented by

six questions with a dichotomous answer – yes or no –

scored according to question by 0 or 1 point. The maxi-

mum score per scale is six, and a higher score indicates a

higher presence of the particular personality trait. The

score on the Extroversion subscale expresses the position

of a person on a continuum from introversion to extro-

version, by answering questions like: ‘Are you a talkative

person?’ or ‘Do you tend to keep in the background at

social occasions?’ The score on the Neuroticism subscale

expresses the level of emotional instability by scoring pos-

itively on questions like: ‘Does your mood often go up

and down?’ or ‘Are you a worrier?’ The Lie scale and

Psychoticism subscales were excluded from the analysis

because their reliability coefficients were not satisfactory

[15]. In our sample Cronbach’s a was 0.87 for the extra-

version subscale and 0.78 for the neuroticism subscale.

The GHQ-12 questionnaire was developed as a screen-

ing instrument for detecting psychiatric disorders but cur-

rently is used to detect psychological distress or strain

[23,24]. In 12 items, the person evaluates the extent of

the presence of various experiences like: ‘Facing up to

problems’, ‘Feeling unhappy’, ‘Enjoying activities’, ‘Feel-

ing worthless’, etc. Responses range on a 4-point scale

from 0 to 3 with the sum score ranging from 0 to 36.

Higher scores indicate worse psychological well-being. In

this analysis the total score was used. Cronbach’s a for

the entire questionnaire was 0.89 for our sample.

Statistics

The Mann–Whitney U-test and chi-squared test were used

to examine the differences between respondents and non-

respondents. A univariate general linear model (GLM) was

performed to find predictors of perceived health status. In

the primary analysis, the physical and MSC scores from the

SF-36 were entered as the dependent variables for the whole

sample. Gender, education and income were entered as

fixed factors, and the largest group was always used as the

reference group. Age, time from transplantation, GF, serum

albumin, the number of co-morbid diseases, extroversion,

neuroticism, social dysfunction and anxiety and depression

were set as covariates. A model with no interactions

between the independent variables was set. As it has been

previously reported that personality traits might differ-

entially affect the HRQoL of age and gender groups,

secondary analyses for three age groups (younger than

40 years, N = 41; 40–55 years, N = 84; older than 55 years,

N = 52) and gender were performed. In the secondary

analysis, GLM was also performed for each of the SF-36

subscales. spss 16 (SPSS Inc., Chicago, IL, USA) was used

for statistical analyses.

Results

The basic characteristics of the sample are presented in

Table 1. There were no significant differences between

respondents and those patients who did not provide com-

plete data.

Physical HRQoL

The model consisting of sociodemographic, medical and

psychological variables explained 52.9% of the total vari-

ance in perceived physical HRQoL. Young age

(P £ 0.001), average income (P £ 0.05), a low number of

co-morbid diseases (P £ 0.05), low neuroticism

(P £ 0.005) and low psychological distress (P £ 0.001)

were found to be significantly associated with higher

HRQoL. Patients with a good income perceived their

physical status as significantly higher than patients with a

bad income, and patients with a secondary education per-

ceived their physical health as significantly higher than

patients with an apprenticeship education (Table 2).

After splitting the sample into three groups, the results

do slightly vary. The psychological variables are still signifi-

cantly associated with the physical HRQoL, but in the youn-

gest group only with neuroticism (B = 3.87**, F = 13.06**,

R2 = 40.7%), in the group 40–55 years with neuroticism

(B = )3.61***, F = )13.65**, R2 = 20.8%) and psychologi-

cal distress (B = )1.02**, F = 12.34**, R2 = 19.2%), and

finally in the group over 55 years only with psychological

distress (B = )1.02**, F = 9.58**, R2 = 27.7%).

When comparing the results of the analysis in a sample

split according to gender, the results are more interesting.

In females, both neuroticism (B = )3.78*, F = 6.74*,

R2 = 15.4%) and psychological distress (B = )0.98**,

F = 10.21**, R2 = 21.6%) are significantly associated with

physical HRQoL, while in males only psychological dis-

tress (B = )0.9**, F = 8.49**, R2 = 10.3%) is associated.
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When analysing the SF-36 subscales, psychological dis-

tress was significantly negatively associated with all sub-

scales comprising the PSC (PF: B = )0.74, F = 7.33,

R2 = 5.5%; Role limitation attributable to RP: B = )1.21,

F = 4.55, R2 = 3.5%; BP: B = )1.82, F = 19.31,

R2 = 13.3%; Perception of general health: B = )0.79, F =

9.06, R2 = 6.7%). Neuroticism, on the other hand, was

significantly negatively associated with PF (B = )2.42,

F = 5.81, R2 = 4.4%) and BP (B = )2.69, F = 6.32,

R2 = 4.8%), while no scale was significantly associated

with extroversion.

To avoid underestimating the effect of neuroticism on

HRQoL by adjusting neuroticism parameter estimates for

GHQ-12 scores, we repeated the GLM for both summary

scales without the GHQ-12 scores. In both physical and

mental HRQoL the association estimates became slightly

stronger; however the variance explained by the models as

a whole decreases.

Mental HRQoL

The model consisting of sociodemographic, medical and

psychological variables explained 67.2% of the total vari-

ance of mental HRQoL. Education (P £ 0.01), socioeco-

nomic status (P £ 0.05), longer time from transplantation

(P £ 0.05), higher extroversion (P £ 0.05), low neuroti-

cism (P £ 0.001) and low psychological distress

(P £ 0.001) were found to be significantly associated with

higher HRQoL. Patients with an elementary education

and a bad average income reported significantly lower

mental HRQoL as compared with patients with an

apprenticeship education and a good income, respectively

(Table 3).

When the analysis was performed for the mental

HRQoL in the group below 40 years of age, none of the

factors was associated. In both other groups, the results

were similar – in the group from 40–55 years neuroticism

(B = )3.75***, F = 22.75***, R2 = 30.4%) and psycholog-

ical distress (B = )1.24***, F = 28.4***, R2 = 35.3%)

were associated, and in the group over 55 only psycholog-

ical distress (B = )1.33***, F = 17.13***, R2 = 40.7%)

was significantly associated with mental HRQoL.

For female patients, only psychological distress

(B = )1.25***, F = 24.19***, R2 = 39.5%) was signifi-

cantly associated with mental HRQoL, while in male

patients, both neuroticism (B = )3.04***, F = 19.05***,

R2 = 20.5%) and psychological distress (B = )1.34***,

F = 35.5***, R2 = 32.4%) were significantly connected

with mental HRQoL.

When analysing the SF-36 subscales, as with the sub-

scales forming PSC, psychological distress was negatively

associated with all SF-36 subscales making up the MSC

(VIT: B = )1.2, F = 38.51, R2 = 23.9%; SF: B = )1.41,

Table 1. Characteristics of the sample.

Sociodemographic variables

N or

range

% or

AM ± SD

Gender

Men 107 (60.5)

Women 70 (39.5)

Age 18–74 48.4 ± 12.1

Education

Elementary 36 (20.3)

Apprenticeship (‘ref’) 81 (45.8)

Secondary 50 (28.2)

University 10 (5.7)

Income

Poor 49 (27.7)

Bad (‘ref’) 78 (44.1)

Average 20 (11.3)

Good 17 (9.6)

Very good 13 (7.3)

Medical variables

Time from KT (months) 3–86 26.8 ± 19.5

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

Current albumin 30.2–51.5 43.8 ± 4

Glomerular filtration 0.2–1.8 1 ± 0.3

Organ donor

Cadaveric 172 (97.2)

Living 5 (2.8)

Dialysis before KT

Hemodialysis 130 (73.5)

Peritoneal dialysis 30 (16.9)

Both 17 (9.6)

Primary kidney disease

Glomerulonephritis 78 (44.1)

tubulointerstitial nephritis 60 (33.9)

Polycystic kidneys 13 (7.3)

Diabetes mellitus 10 (5.6)

Congenital diseases 4 (2.3)

Systemic diseases 6 (3.4)

Other or unknown causes 6 (3.4)

Immunosuppresion protocol

Pred + CsA + Aza 12 (6.8)

Pred + CsA 21 (11.9)

Pred + CsA + MMF 87 (49.1)

Pred + MMF + Tac 19 (10.7)

CsA + MMF 19 (10.7)

Tac + MMF 2 (1.1)

Tac 1 (0.6)

Aza + CsA 6 (3.4)

CsA 9 (5.1)

Tac + Sir + MMF + Pred 1 (0.6)

Personality and psychological well-being and self-perceived health

Extroversion (EPQR-A) 0–6 2.4 ± 2.3

Neuroticism (EPQR-A) 0–6 1.5 ± 1.8

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

HRQoL-summary physical

component (SF-36)

1.9–91.5 53.9 ± 18.5

HRQoL-summary mental

component (SF-36)

1.8–98.2 61.1 ± 16.9

Pred, prednisone; CsA, cyclosporine A; Aza, azathioprine; MMF,

mycophenolate mofetil; Tac, tacrolimus.
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F = 22.81, R2 = 15.3%; Role limitation attributable to

emotional problems: B = )1.42, F = 6.18, R2 = 4.7%;

MH: B = )1.26, F = 51.76, R2 = 29.1%). Neuroticism

was significantly negatively associated with Role limitation

attributable to emotional problems (B = )6.33, F = 9.19,

R2 = 6.8), MH (B = )3.56, F = 30.89, R2 = 19.7) and VT

Table 2. General linear model: predictors of physical HRQoL.

B F % of explained variance

If GHQ 12 removed

B F % of explained variance

Gender� )4.3 2.9 )4.38 2.67

Age )0.5*** 18.5*** 10.3 )0.56*** 20.35*** 13.0

Education� 3* 6.6 2.89* 6.4

Elementary )2.4 )3.31

Secondary 6.5* 6.39*

University 7.2 7.23

Average income§ 2.7* 8 4.21** 11.7

Poor )5.3 )6.62*

Average )1.1 )3.84

Good 9.2* 12.12*

Very good 2.8 )1.44

Time from transplantation (months) 0.1 3 0.06 1.39

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

Glomerular filtration 0.1 0.0 0.92 0.05

Serum albumin 0.3 1.3 0.52 2.76

Extroversion (EPQR-A) 0.5 0.9 0.82 2.02

Neuroticism (EPQR-A) )2** 6.9** 5.2 )3.44*** 23.24*** 15.5

Psychological distress (GHQ-12) )0.9*** 19.2*** 13.2

Total model (adjusted R square) 52.9 46.1

*P £ 0.05, **P £ 0.005, ***P £ 0.001.

�Reference category for gender – men; �Reference category for education – apprenticeship; §Reference category for average income – poor.

Table 3. General linear model: Predictors of mental HRQoL.

B F % of explained variance

If GHQ 12 removed

B F % of explained variance

Gender� 1.9 1 1.72 0.54

Age )0.1 2.6. )0.22* 4.28* 3.3

Education� 4.7** 10.2 4.02*

Elementary )6.5* )7.791* 8.7

Secondary 3.5 3.32

University )1.8 )1.11

Average income§ 2.8* 8.2 4.76**

Poor )3.3 )5.16* 13

Average )0.4 )4.22

Good 8.1* 12.35**

Very good )1.8 0.08

Time from transplantation (months) 0.1 4.5* 3.4 0.05 1.02

Number of co-morbid diseases )1.1 2.9 )0.27 0.12

Glomerular filtration 4.6 2.6 5.7 2.69

Serum albumin 0.2 0.5 0.41 2.22

Extroversion (EPQR-A) 1* 5.8* 4.4 1.45** 8.12** 6

Neuroticism (EPQR-A) )3.2*** 30.8*** 19.6 )5.25*** 70.24*** 35.6

Psychological distress (GHQ-12) )1.3*** 66.7*** 34.6

Total model (adjusted R square) 67.2 50.2

*P £ 0.05, **P £ 0.005, ***P £ 0.001.

�Reference category for gender – men; �Reference category for education – apprenticeship; §Reference category for average income – poor.
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(B = )2.68, F = 16.34, R2 = 10.4%), which was also

found to have an inverse, positive association with extro-

version (B = 1.27, F = 6.21, R2 = 4.7%).

To avoid underestimating the effect of neuroticism on

HRQoL by adjusting neuroticism parameter estimates for

GHQ-12 scores, we repeated the GLM for both summary

scales without the GHQ-12 scores. In both physical and

mental HRQoL, the association estimates became slightly

stronger; however, the variance explained by the whole

models decreases.

Subsequently, we decided to test the GLM in popula-

tion of patients with neuroticism scores higher than 4

(N = 27), and similarly, we did not find any association

between extroversion and the SF-36 subscales or summary

scores. However, we are aware of the limited generaliza-

tion of this analysis resulting from the small size of the

sample.

Similarly, we were interested in the associations of psy-

chological distress to HRQoL in the high neuroticism

group. In the population with a neuroticism score higher

than 4, GHQ-12 was significantly associated with QOL

(B = )1.78; F = 0.00; P £ 0.05).

Discussion

The aim of this study was to explore psychological vari-

ables for predicting HRQoL in kidney transplant recipi-

ents. Our results suggest that personality traits, especially

neuroticism and psychosocial distress, are significantly

associated with HRQoL, even when the analysis is con-

trolled for relevant sociodemographic and medical vari-

ables.

Sociodemographic variables

Similar to the findings in previous studies, we found that

younger patients perceive their physical health as better

[5,18,25,26]. No association between age and mental

HRQoL was observed in our sample. In correspondence

with previous findings, both physical and MH status are

associated with background education and average

income: the higher the education and the income, the

better the evaluation of physical and MH [27,28].

Medical variables

In agreement with the literature [5,7,29], we found that

higher perceived physical HRQoL is associated with a low

number of co-morbid diseases. On the other hand, higher

mental HRQoL was associated only with longer time

from transplantation. As we used a cross-sectional model

in this study, it is not possible to sufficiently explain

the role of time. We speculate that longer time after

transplantation is connected with good functioning of the

graft over time and with better adjustment to a new life-

style, and this could lead to improved MH. In spite of

the stressed inevitability of studying the relation between

nutrition, kidney function and HRQoL [7,30,31], the level

of albumin and the glomerular function were not signifi-

cant predictors in any model.

Psychological variables

In our sample both personality traits (neuroticism, extro-

version) and psychological well-being were strongly asso-

ciated with perceived health status. The relationship

between negative affect and health or symptom reporting

was described in various theories, like joint impact

hypothesis, symptom perception hypothesis or disability

hypothesis. The joint impact hypothesis and symptom

perception hypothesis suggest a necessary effect of self-

focus in fostering the experience of somatic symptoms

[10,11]. In our sample, introversion, which is to a certain

extent associated with self-focus, was, together with

higher distress, associated with lower mental HRQoL, but

not with physical HRQoL. The disability hypothesis, on

the other hand, proposes that physical illness and disabil-

ity lead to an increase in both negative affect and physical

symptom reporting, and thus sicker people experience

more negative affect resulting from increasing disability

and also report more physical symptoms because of the

advanced disease state. Measured physical health objec-

tives in our sample were glomerular function, time from

KT and the number of co-morbid diseases. Surprisingly,

none of them was associated with physical or mental

HRQoL. On the other hand, to test such a hypothesis a

slightly different study design would be needed.

Neuroticism

According to our findings and to the findings of Brick-

man et al. (1998) that higher pretransplant neuroticism

predicts more post-transplant side-effects [32], we could

conclude that the inverse relation between HRQoL and

neuroticism in our population might be explained by the

fact that patients with higher neuroticism complain more

about health issues and therefore also report lower

HRQoL. In a study by Goodwin et al. (2006), after

adjusting for differences in demographic characteristics

and co-morbid mental disorders, neuroticism was associ-

ated with increased odds for kidney disease in the popula-

tion of adults in the community [33]. On the other hand,

studies by Christensen (2002) and Goodwin et al. (2006)

hint at an alternative explanation. Christensen et al.

(2002), in their 4-year prospective study into patients

with chronic renal insufficiency, found that the estimated
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mortality rate in patients with relatively high neuroticism

scores was 37.5% higher than the rate for patients with

average scores [34]. These findings suggest that the rela-

tion between neuroticism and HRQoL is probably more

complicated. Even if it is assumed that personality traits

persist without big changes over time, it is possible that

there is a bidirectional effect between neuroticism on the

one hand and disease development on the other, symp-

tom severity and perceived health on the other. One

example of this effect is study of Iwuagwu (2006), who

found significant increase in both emotional stability and

extroversion in patients after bilateral breast reduction in

comparison to both baseline values and a control group

[35].

Extroversion

Extroversion was in our sample significantly associated

with HRQoL and with the subscale VT. In the current lit-

erature, there is a dearth of studies dealing with the rela-

tion between extroversion and HRQoL in chronic disease

in general. An exception is a study by Elmstahl (1996),

who found that extrovert personality predicts greater

improvement in activities for daily living and also func-

tional outcome after stroke and was also correlated with

active coping mechanisms [9]. Our explanation of the

positive predictive effect of extroversion on perceived MH

is based on a similar idea – extroversion is proven to be

associated with an active coping mechanism. Unfortu-

nately, in our study, we did not measure any coping

mechanism, so we cannot confirm this hypothesis.

Another explanation is offered by the previously men-

tioned joint impact hypothesis and symptom perception

hypothesis. People with higher extroversion prefer more

stimulation from outside and thus self-focus is necessary

for both symptom-reporting and increased negative affect.

Psychological distress

Psychological distress was found to be a strong predictor

of both physical and mental HRQoL, even when con-

trolled for sociodemographic, medical and relevant psy-

chological variables. Patients who have anxious and

depressive symptoms describe their quality of life as

worse. This finding supports previous findings stressing

the impact of depression and anxiety on HRQoL evalua-

tion [25,36]. According to some authors, the levels of

anxiety do not diminish after KT, because the anxiety

generated by dialysis is replaced with graft-loss anxiety,

anxiety related to adjustment to life after KT and to treat-

ment effects [37]. However, changes in psychosocial dis-

tress in patients before and after KT are not as well

documented as changes in HRQoL; its presence in

patients after KT [4] and its impact on their HRQoL is

obvious. High psychological distress is a predictor of low

long-term quality of life in transplant patients [25] and

significantly contributes to the total somatic symptom

count [13]. What remains unclear is whether more dis-

tressed patients report poorer HRQoL in general, or if

more distressed patients are also more vulnerable, and

which other variables interfere in this relation. For

instance Christensen (2002) attributes changes in emo-

tional well-being to a patient’s coping preferences [38].

Similarly, as with neuroticism, this relations needs to be

examined in detail in future research by, for example,

designing a study to test one of the previously mentioned

hypothesis, like the joint impact hypothesis.

Strengths and limitations of the study

This study has some weaknesses, mostly attributable to

the methods we used. First of all, the cross-sectional

design did not allow us to obtain a deeper interpretation

of the impact of psychological variables on HRQoL. Sec-

ond, the data used in this study was collected from one

center only, so generalization of the results has to be done

carefully and with regard to the characteristics of our

sample, although it did consist of all the patients from

one-fifth of the country’s inhabitants. Finally, we used a

simple count of co-morbid diseases instead of a standard-

ized co-morbidity index in the final analysis. We used the

Davies index [39] to assess co-morbidity first, but no dif-

ferences between the low, middle and high co-morbidity

groups were found. In our sample the Davies index

appeared to be insufficiently sensitive. Therefore, we

decided to repeat the analysis, and instead of the Davies

index, we used the number of co-morbidity diseases,

which was shown to be significant predictor of physical

HRQoL. On the other hand, the greatest benefit of this

study is that it combines sociodemographic, medical and

psychological variables into one analysis and thus deals

with their potential confounding. Our results show the

importance of often neglected psychological variables in

the process of evaluation and prediction of HRQoL in

kidney transplant recipients.

Practice implications

The practical implications from our results could mainly

be used in interpreting HRQoL after KT and in suggest-

ing interventions focused on improving quality of life. It

seems likely that along with medical interventions, psy-

chotherapeutic intervention programs focused on decreas-

ing distress can lead to increased HRQoL in patients after

KT, even in those with high neuroticism. Nevertheless,

this needs to be verified in further research based on a

Impact of psychological factors on HRQoL in kidney transplant recipients Prihodova et al.

ª 2009 The Authors

490 Journal compilation ª 2009 European Society for Organ Transplantation 23 (2010) 484–492



longitudinal study with a control sample focused also on

their association with compliance. Similarly, to reach a

detailed view on the role of psychological variables, espe-

cially on their influence on HRQoL in kidney transplant

recipients, further research should be longitudinal design

and also should include other variables, e.g. functional

status and rejection episodes.
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