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Abstract: Interdisciplinary studies suggest that the mental representations of the transplanted 

organ may have a significant effect on the healing process. The objective of this study was to 

examine the representations of the transplanted organ and their relationship with emotional and 

mood factors, illness perceptions, and the functioning of the transplanted organ. One hundred 

and sixty-four kidney transplant patients were assessed using the Spielberger Anxiety Inventory, 

the Beck’s Depression Scale, the Posttraumatic Growth Inventory, the Brief Illness Perception 

Questionnaire, and the Transplanted Organ Questionnaire. Medical parameters were collected 

from the routine clinical blood tests (serum creatinine and estimated glomerular filtration 

rate levels) and biopsy results. Our most outstanding results suggest that kidney-transplanted 

patients’ illness representations are associated with health outcomes. The Transplanted Organ 

Questionnaire “psychological rejection” subscale was connected with higher serum creatinine 

and estimated glomerular filtration rate levels. Logistic regression analysis showed that psycho-

logical rejection subscale, Brief Illness Perception Questionnaire, and Posttraumatic Growth 

Questionnaire total scores were associated with graft rejection. These results may serve as a 

basis for the development of complex treatment interventions, which could help patients to cope 

with the bio-psycho-social challenges of integrating the new organ as part of their body and self.

Keywords: anxiety, depression, illness representations, posttraumatic growth, psychological 

rejection, renal transplantation

Introduction
Interdisciplinary studies suggest that representations of the transplanted organ may 

have a significant effect on the healing process.1–3 According to research evidence and 

clinical experience, the transplanted kidney as a “foreign body” may call forth archaic 

beliefs and reactions, which in turn would cause intrapsychological conflicts about 

the new organ, and often obstruct the psychological acceptance of the graft.2,4–6 

Psychological conflicts about the new kidney may lead to depression and treatment 

of noncompliance, and thus these are suggested as possible predictors of problems 

in recovery.7,8

According to the researches, psychotherapeutic intervention was an effective means 

of addressing emotional problems in recipients of kidney transplants.4,9,10 The most fre-

quent psychological issues as expressed by the patients were fear of rejection, feelings 

of paradoxical loss posttransplant despite having received a successful transplant, and 

the psychological integration of the newly acquired kidney.9 Schlitt et al suggested that 

optimal integration of the graft was less frequent after kidney transplantation, compared 
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with other types of transplantation.11 This might indicate that 

patients have psychological problems associated with the pres-

ence of an organ obtained from another individual. All these 

unsolved emotional problems can cause serious psychological 

disturbances or, in some cases, transplant rejection also.2,3,12

The growing awareness that psychological factors can 

predict posttransplant clinical outcomes (including graft rejec-

tion) need to be confirmed by systematic approaches. Some 

quantitative data are available since the subjective experience 

of transplanted organ recipients has been investigated.13–20 But 

there appears to be no widely used psychometrically sound 

instruments to assess mental representations of the transplanted 

organ and the psychological rejection. The transplantation-

specific measures have been designed especially to measure 

specific concepts such as symptom experience, knowledge 

about transplant regimen, body image, stressors of organ trans-

plantation, or understanding of self-care principles.12–19 With 

the Transplant Effects Questionnaire, researchers can evaluate 

worry about the transplant, guilt about the donor, disclosure, 

responsibility, and medication compliance.20

Corruble et al realized that no specific questionnaire 

dedicated to the measurement of the representations of the 

transplanted organ is available.1 But the foreign organ is a key 

element of the recipient’s daily life, and these representations 

are neither spontaneously expressed by patients. Focusing on 

the transplanted organ may give a complementary and different 

approach to the field of psychological aspects of transplanta-

tion, and this aspect could be relevant in the healing process. 

The questionnaire developed by Corruble et al aimed at assess-

ing the positive and negative attitude regarding the transplanted 

organ, concerns about the donor (feelings of gratitude, guilt, 

and indebtedness), and the transplantation as both a saver and 

a potential negative phenomenon in the patient’s mind.1

Aims and research questions
The objective of this cross-sectional study is to provide a 

detailed picture about the representations of the transplanted 

organ in kidney recipients and their possible correlations 

with the healing process. The interactions of psychoim-

munological mechanisms in these processes are extremely 

complex. We assumed circular causal connections between 

psychological variables and kidney functions.

Research questions of the study are the 
following
1.	 What are the attitudes of patients about the healing 

process as related to the transplant experience and the 

representation of the organ?

2.	 Are these representations associated with emotional and 

mood factors, posttraumatic growth, and illness percep-

tions? Are there associations between the transplant-related 

representations and the functioning of the transplant organ?

We hypothesized that the Transplanted Organ Question-

naire (TOQ) “psychological rejection” subscale would be 

associated with negative emotional and mood factors, lower 

posttraumatic growth, negative emotional and cognitive ill-

ness representations, higher serum creatinine level, and lower 

estimated glomerular filtration rate (eGFR).

Methods
Study design and population
All materials used in this study (NEP-PSZICH-001) were 

approved by the Scientific and Research Ethics Committee 

of the Medical Research Council. Data were collected over 

a 4-month period from April 2014 to July 2014. The study 

was conducted on patients who received a cadaver kidney 

transplant more than 1 year ago in the Department of Surgery. 

The mean of completion of questionnaires posttransplant was 

5.48 years (standard deviation [SD]: 4.33). Each patient was 

provided with comprehensive information regarding the study 

and written informed consent was taken. The final sample 

comprised 164 patients. Ninety-four recipients were males, 

with a mean age of 50.61 years (SD: 18.54), and 70 were 

females, with a mean age of 53.84 years (SD: 12.57). Psy-

chological assessments were conducted by a trained health 

psychologist, blinded to medical data.

Transplanted Organ Questionnaire
The TOQ aimed at assessing feelings of indebtedness, 

guilt, and gratitude from the recipient toward the donor, the 

transplantation as both a saver and a negative phenomenon, 

and the future transplant as both a foreign organ and as a 

positive element.1 The questionnaire addresses the follow-

ing three dimensions: the “donor” subscale representing 

concerns about the donor, the “positive attitude toward the 

transplant” subscale representing a positive idealization 

regarding the transplanted organ, and the “psychological 

rejection” subscale, representing a negative attitude about 

the transplanted organ.

Spielberger State and Trait Anxiety 
Inventory
The Spielberger State and Trait Anxiety Inventory (STAIS 

and STAIT) was administered to measure the level of anxiety 

after transplantation.21
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Beck’s Depression Inventory
Beck’s Depression Inventory (BDI) was used to assess the 

severity of depressive symptoms.22

Posttraumatic Growth Inventory
We applied the Posttraumatic Growth Inventory (PTGI), 

which was designed for assessing positive outcomes follow-

ing a struggle with highly challenging life circumstances.23 

The questionnaire comprised five subscales (relating to oth-

ers, new possibilities, personal strength, spiritual change, and 

appreciation of life) and a total posttraumatic growth score.

Brief Illness Perception Questionnaire
The Brief Illness Perception Questionnaire (BIPQ) was used 

to assess the cognitive and emotional representations of ill-

ness.24 Five of the items assess cognitive illness representa-

tions: consequences, timeline, personal control, treatment 

control, and identity. Two of the items evaluate emotional 

representations: concern and emotions. One item assesses 

illness comprehensibility.

Sociodemographic factors
Sociodemographic background factors are age, sex, marital 

status, number of children, occupational characteristics, and 

educational level.

Outcome ascertainment of renal 
functioning
Medical parameters (serum creatinine level and eGFR) of 

patients were collected from the routine clinical blood tests 

after transplantation, at the required control follow-up medical 

examination to assess allograft outcomes. Serum creatinine 

(a  blood measurement) is an important indicator of renal 

health because it is an easily measured by product of muscle 

metabolism that is excreted unchanged by the kidneys (normal 

range =70–120 μmol/L). The eGFR is used to screen for and 

detect kidney damage. A normal eGFR level is 60 or more. The 

lower eGFR number may suggest kidney disease. The eGFR 

equations are not valid for those who are 75 year of age or older.

Furthermore, we recorded acute rejection episodes after 

transplantation. Rejection is one of the most common com-

plications, and a statistically significant indicator of poor 

outcome following a renal transplant.8,25 Graft rejection was 

diagnosed according to clinical and histopathological criteria.

Statistical analyses
Data were analyzed using IBM SPSS 20.0 for Windows 

(IBM Corporation, Armonk, NY, USA). Quantitative 

variables were described using mean and SDs. The Shap-

iro–Wilk tests were used to analyze for normal or abnormal 

distribution of the data. To reveal the pattern of relations 

among the variables, Spearman and Pearson correlation 

were used. Group comparisons were performed with inde-

pendent t-test and Mann–Whitney test, one-way analysis of 

variance or Kruskal–Wallis test. TOQ subscale scores were 

compared in different subgroups of patients depending on 

sociodemographic, psychological, and medical variables. 

Linear regression was used to determine the relationship 

between graft function (eGFR), illness representations, 

and psychological rejection. Binary logistic regression 

analyses (forward method) of psychological variables were 

performed to detect possible predictors for graft rejection. 

Results were considered statistically significant when the 

P-value was <0.05.

Results
Sociodemographic characteristics
The 164 kidney-transplanted patients were 51.99 years old 

on an average (SD =16.32). Of them, 42.68% were females, 

45.73% had a higher secondary or university qualification, 

and 59.75% became disability receivers.

Depressive and anxiety scores
The BDI score mean was 3.66 (minimum: 0 and maximum: 

22). Fourteen (8.53%) patients reported higher depressive 

scores (BDI score of 10 or more). The median STAIS score 

was 26, and the mean was 28.54 (minimum: 20 and maxi-

mum: 71). The trait anxiety (STAIT) mean score was 30.54, 

and the median was 28. Seven (4.26%) patients reported 

anxiety symptoms (STAIT score of 48 or more).

BDI scores correlated with STAIS and STAIT (STAIS 

Spearman coefficient =0.54, P>0.001; STAIT Spearman 

coefficient =0.57, P>0.001). We found no differences 

between males and females on the BDI and STAI scores 

(BDI P=0.560, STAIS P=0.514; STAIT P=0.241). Low 

educational levels were significantly associated with state and 

trait anxiety (STAIS Spearman coefficient =−0.17, P=0.030; 

STAIT Spearman coefficient =−0.16, P=0.043). No signifi-

cant association was found between anxiety and depression 

scales and marital status (P>0.05), age (P>0.05), or number 

of children (P>0.05) and education level (P>0.05).

TOQ and sociodemographic variables
There was no significant difference between males and 

females on the “positive attitude” and “psychological 

rejection” subscales (Table 1). “Donor” subscale scores 
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Table 1 Transplanted Organ Questionnaire and sociodemographic 
variables

Variables Positive attitude 
subscale

Psychological 
rejection subscale

Donor 
subscale

Sex t=–1.81
P=0.071

Z=–1.24
P=0.212

Z=–2.09
P=0.036

Age Pearson  
r=0.194
P=0.013

Spearman  
r=0.097
P=0.215

Spearman  
r=0.24
P=0.001

Education F=1.078
P=0.378

C=7.302
df=6
P=0.294

C=11.291
df=6
P=0.080

Marital status F=0.903
P=0.464

C=3.897
df=4
P=0.420

C=7.591
df=4
P=0.108

Occupational 
characteristics

F=3.770
P=0.012

C=3.886
df=3
P=0.274

C=9.345
df=3
P=0.025

Abbreviation: df, degrees of freedom.

Table 2 TOQ subscale scores and depressive symptoms, anxiety, and posttraumatic growth

Variables Positive attitude subscale Psychological rejection subscale Donor subscale

BDI Spearman r=0.061 Spearman r=0.261 Spearman r=0.073
P=0.447 P=0.001 P=0.361

STAIS Spearman r=0.033 Spearman r=0.200 Spearman r=0.039
P=0.681 P=0.011 P=0.628

STAIT Spearman r=0.023 Spearman r=0.215 Spearman r=0.084
P=0.770 P=0.006 P=0.292

PTGI total Spearman r=0.298 Spearman r=0.015 Spearman r=0.239
P<0.001 P=0.853 P=0.002

PTGI new possibilities Spearman r=0.310 Spearman r=0.035 Spearman r=0.151
P<0.001 P=0.667 P=0.059

PTGI relating to others Pearson r=0.309 Spearman r=0.065 Spearman r=0.283
P<0.001 P=0.421 P<0.001

PTGI personal strength Spearman r=0.227 Spearman r=–0.047 Spearman r=0.237
P=0.004 P=0.561 P=0.003

PTGI spiritual change Spearman r=0.296 Spearman r=0.033 Spearman r=0.287
P<0.001 P=0.680 P<0.001

PTGI appreciation of life Spearman r=0.399 Spearman r=–0.046 Spearman r=0.263
P<0.001 P=0.569 P=0.001

Abbreviations: BDI, Beck’s Depression Inventory; PTGI, Posttraumatic Growth Inventory; STAIS, Spielberger State Anxiety Inventory; STAIT, 
Spielberger Trait Anxiety Inventory; TOQ, Transplanted Organ Questionnaire.

were higher among females (Mann–Whitney test Z=−2.09, 

P=0.036). “Positive attitude” (Pearson coefficient =0.19, 

P=0.013) and “donor” subscale (Spearman coefficient 

=0.24, P=0.001) were reported to correlate with age. No 

significant association was found between TOQ subscale 

scores and education level (“donor” P=0.080, “positive 

attitude” P=0.378, “psychological rejection” P=0.294) 

and marital status (“donor” P=0.108, “positive attitude” 

P=0.464, “psychological rejection” P=0.420). We found 

associations between occupational characteristics and TOQ 

subscales. Pensioners represented more positive idealization 

attitude regarding the transplanted organ (“positive attitude” 

mean: 24.07, SD: 9.34, N=15) than patients who get dis-

ability pension (“positive attitude” mean: 15.42, SD: 9.71, 

N=98) (F=3.77, df=4, P=0.012). Furthermore, pensioners 

had shown higher scores on the “donor” subscale (mean: 

11.53, SD: 8.89), than others who became disability pension 

receivers (mean: 5.55, SD: 6.48) (C=9.34, df=3, P=0.025) 

(Table 1).

TOQ subscale scores and depressive 
symptoms, anxiety, illness representations, 
and posttraumatic growth
The “psychological rejection” subscale scores significantly 

correlated with the BDI scores and STAI scores (Table 2). The 

TOQ “positive attitude” subscale significantly correlated with 

the posttraumatic growth total score and subscales (P<0.005) 

(Table 2). The “donor” subscale correlated with PTGI total 

scores and “relating to others”, “personal strength”, “spiritual 

change”, and “appreciation of life” scales (P<0.005). No 

significant association was found between “psychological 

rejection” and PTGI scales (Table 2).

The “positive attitude toward the transplant” subscale 

was significantly associated with total BIPQ score, identity 

concern, and emotions scale (Table 3). The “donor” subscale 

correlated with BIPQ personal control and concern scales. 

The “psychological rejection” subscale correlated with the 

BIPQ total score, consequences, treatment control, identity, 

concern, and emotional representation scale.
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TOQ subscale scores and graft 
functioning
Significant associations of the TOQ subscale scores were 

found with the medical variables. Patients with higher serum 

creatinine level (cut point =130 μmol/L − serum creatinine 

median) had higher scores on the “ psychological rejection” 

(Mann–Whitney test Z=−3.41, P=0.001) and “donor” sub-

scales (Mann–Whitney test Z=−2.12, P=0.034). No signifi-

cant association was found between serum creatinine level 

and “positive attitude” scale (t=−1.36, P=0.175) (Table 4).

The lower level of eGFR (poor kidney function) was 

significantly associated with the “psychological rejection” 

subscale (Kruskal–Wallis test P=0.003, χ2 =11.95, df=2) 

(Table 5). No significant associations were found between 

eGFR level and “positive attitude” and “donor” scales.

Posttraumatic growth, mood factors, and 
graft functioning
Statistical analyses on BDI (C=0.39, df=2, P=0.820), STAIS 

(C=1.50, df=2, P=0.472), STAIT (C=3.24, df=2, P=0.198), 

and PTGI (C=3.28, df=2, P=0.257) variables did not reveal 

any significant effect associated with eGFR levels. However, 

the “spiritual change” (C=7.43, df=2, P=0.024) and “appre-

ciation of life” scales (C=7.06, df=2, P=0.029) were sig-

nificantly associated with eGFR levels, which means higher 

scores on these PTGI scales were associated with higher 

eGFR level, which indicates better graft functioning. There 

were no significant connections with the other PTGI scales.

Table 3 TOQ subscale scores and illness representations

Variables Positive attitude subscale Psychological rejection subscale Donor subscale

BIPQ Pearson r=0.226 Spearman r=0.310 Spearman r=0.004
P=0.004 P<0.001 P=0.965

BIPQ consequences Spearman r=0.148 Spearman r=0.260 Spearman r=0.025
P=0.063 P=0.001 P=0.757

BIPQ timeline Spearman r=0.141 Spearman r=–0.129 Spearman r=0.120
P=0.077 P=0.106 P=0.132

BIPQ personal control Spearman r=–0.096 Spearman r=0.000 Spearman r=–0.235
P=0.227 P=0.999 P=0.003

BIPQ treatment control Spearman r=0.065 Spearman r=0.169 Spearman r=–0.015
P=0.414 P=0.034 P=0.856

BIPQ identity Spearman r=0.202 Spearman r=0.239 Spearman r=0.063
P=0.011 P=0.002 P=0.429

BIPQ concern Spearman r=0.419 Spearman r=0.249 Spearman r=0.183
P<0.001 P=0.002 P=0.021

BIPQ illness comprehensibility Spearman r=–0.028 Spearman r=–0.059 Spearman r=–0.155
P=0.722 P=0.463 P=0.050

BIPQ emotional representation Spearman r=0.268 Spearman r=0.346 Spearman r=0.004
P=0.001 P<0.001 P=0.960

Abbreviations: BIPQ, Brief Illness Perception Questionnaire; TOQ, Transplanted Organ Questionnaire.

Table 4 TOQ subscale scores and serum creatinine levels

TOQ  
subscales

Serum 
creatinine 
level (µmol/L)

N Mean SD P -value Z/t

Donor ≥130 84 5.87 7.46 0.034 Z=–2.12
<130 80 7.39 7.35

Positive 
attitude

≥130 84 15.81 10.02 0.175 t=–1.36
<130 80 17.84 8.99

Psychological 
rejection

≥130 84 3.38 5.54 0.001 Z=–3.41
<130 80 1.01 1.99

Abbreviations: SD, standard deviation; TOQ, Transplanted Organ 
Questionnaire.

Illness representation and graft 
functioning status
Analysis of variance revealed the brief IPQ total scores 

higher among patients showing poor graft functioning 

(eGFR <30 mL/min/1.73 m2, BIPQ =36.74, F=5.96, df=2, 

P=0.003) compared with those free of this complication (60 

mL/perc > eGFR ≥30 mL/min/1.73 m2, BIPQ =30.07). The 

“consequences” (C=10.32, df=2, P=0.006) and “emotional 

representation” scales (C=9.89, df=2, P=0.007) were associ-

ated with lower eGFR level.

We expected that stronger personal control beliefs would 

also be associated with better kidney graft function. The 

statistical measures indicate that, as hypothesized, higher 

personal control measured by the brief IPQ was associated 

with lower serum creatinine level, which indicates better 
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Table 5 Transplanted Organ Questionnaire and eGFR levels

Group 1: eGFR ≥60 mL/min/1.73 m2

Group 2: 60 mL/perc> eGFR ≥30 mL/min /1.73 m2

Group 3: eGFR <30 mL/min/1.73 m2

N Mean SD Min Max P-value df C/F

Donor 1
  2
  3
  Total

38 9.05 8.97 0 40 0.083 2 C=4.99
75 5.40 5.45 0 26
48 6.60 8.57 0 36
161 6.62 7.49 0 40

Positive attitude 1
  2
  3
  Total

38 18.18 9.17 2 37 0.588 2 F=0.53
75 16.32 9.09 1 39
48 16.35 10.84 0 40
161 16.77 9.63 0 40

Psychological rejection 1
  2
  3
  Total

38
75
48
161

1.05
1.25
4.63
2.21

2.39
1.76
6.89
4.38

0
0
0
0

13
7
25
25

0.003 2 C=11.95

Abbreviations: df, degrees of freedom; eGFR, estimated glomerular filtration rate; min, minimum; max, maximum; SD, standard deviation.

Table 6 Comparison of medical and psychological parameters between nonrejection and rejection group (N=164)

Medical and psychological parameters Nonrejection group 
(N=109) Mean (SD) 

Rejection group  
(N=55) Mean (SD)

t/Z value P-value

Average serum creatinine (µm/L) 115.11 (SD=29.04) 354.71 (SD=136.9) Z=–10.12 <0.001
Average eGFR 49.89 (SD=10.14) 20.76 (SD=9.14) Z=–9.84 <0.001
Time after transplantation (years) 5.41 (SD=4.17) 5.61 (SD=4.67) t=–0.28 0.77
Depression 3.19 (SD=3.60) 4.63 (SD=4.16) Z=–2.18 0.02
State anxiety 27.82 (SD=8.07) 30.02 (SD=8.57) Z=–1.72 0.85
Trait anxiety 29.67 (SD=8.62) 32.29 (SD=9.08) Z=–1.88 0.06
Posttraumatic growth total score 60.89 (SD=27.28) 50.21 (SD=26.90) Z=–2.44 0.01
TOQ psychological rejection 1.04 (SD=1.87) 4.58 (SD=6.46) Z=–4.46 <0.001
TOQ donor 6.90 (SD=7.13) 6.04 (SD=8.01) Z=–1.73 0.08
TOQ positive attitude 17.37 (SD=9.00) 15.67 (SD=10.56) t=0.07 0.28
Brief Illness Perception Questionnaire total score 29.88 (SD=10.51) 37.13 (SD=9.67) t=–4.21 <0.001

Abbreviations: eGFR, estimated glomerular filtration rate; SD, standard deviation; TOQ, Transplanted Organ Questionnaire.

graft function (cut point: serum creatinine level 130 μmol/L, 

t=2,32, df=154, P=0.021).

Presumed predictors of graft function
To analyze the influence of medical and psychological factors 

on graft functioning, patients were separated into a “rejection 

group” (N=55) and a “nonrejection group” (N=109). In the 

“rejection group”, patients’ biopsy-proved rejection developed 

after transplantation and their average serum creatinine level 

value was <180 μmol/L. In the “nonrejection group”, patients 

did not show apparent signs of rejection and their average serum 

creatinine level was >180 μmol/L. We compared all measured 

variables between the two groups: average serum creatinine and 

eGFR levels, psychological rejection and depression scores, 

posttraumatic growth total score and three subscales (new pos-

sibilities, personal strength, and appreciation of life), BIPQ total 

score and three subscales (consequences, personal control, and 

emotional representation) which showed differences (Table 6).

For further investigation, a binary logistic regression anal-

ysis was used to identify psychological factors contributing 

to an increased risk of graft rejection (dependent variable) 

(Table 7). The logistic regression with forward method 

among psychological variables identified three main predic-

tors of graft rejection in our sample. The resulting model 

was statistically significant (χ2=40.42, df=3, P<0.001). 

The “psychological rejection” subscale (OR=1.27, 95% 

CI=1.091–1.492, P=0.002), the PTGI total score (OR=0.98, 

95% CI=0.964–0.994, P=0.005), and BIPQ total score 

(OR=1.06; 95% CI=1.018–1.103, P=0.005) were significant 

predictors of graft rejection episodes after transplantation. 

This model explained between 23% (Cox and Snell R square) 

and 32.1% (Nagelkerke R square) of the variance, and cor-

rectly classified 67.7 of cases. There were no other significant 

interactions with other psychological variables.

Discussion
The aim of our cross-sectional study was finding psycho-

logical risk factors, which were associated with lower graft 

function in kidney transplant patients by using quantitative 

assessment of anxiety, depression, posttraumatic growth, and 
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illness representations. We assumed circular causal connec-

tions between psychological variables and kidney functions.

In our results, the TOQ’s “positive attitude” and “donor” 

subscale scores increased with age, showing more positive atti-

tude toward the transplant and at the same time concern about 

the donor in older recipients. Females indicated more concerns 

about the donor than males. Numerous differences between the 

sexes in illness representations and communication about the 

illness have been seen in the past decades.26–28 Examination of 

the correlations between the patients’ education level, marital 

status, occupational characteristics, and their attitude toward 

the transplant revealed no significant results.

The TOQ “positive attitude toward the transplant” and 

“donor” subscales significantly correlated with the posttrau-

matic growth total score and PTGI subscales, which means 

positive idealization attitude regarding the transplanted organ 

and concerns about the donor associated with higher PTGI 

values. The “positive attitude” subscale was also associated 

with total BIPQ score, BIPQ identity, concern, and emotional 

representation scales. The “donor” subscale correlated with 

BIPQ personal control and concern scales. The “psycho-

logical rejection” subscale correlated with the BIPQ total 

score, consequences, treatment control, identity, concern, 

and emotional representation scales.

We hypothesized that the TOQ “psychological rejection” 

subscale would be associated with negative emotional and 

mood factors, lower posttraumatic growth, negative emo-

tional and cognitive illness representations, higher serum 

creatinine level, and lower eGFR. In our sample, the “psy-

chological rejection” subscale scores significantly correlated 

with the BDI scores and STAI scores. Psychological rejection 

of the transplanted organ was associated with negative illness 

representations. We expected that stronger personal control 

beliefs would be associated with higher kidney graft func-

tion. Based on a detailed analysis of results, we found that 

higher personal control (BIPQ score) was associated with 

lower serum creatinine level, which indicates better graft 

function, and in the “nonrejection group”, patients also had 

higher level of personal control.

To analyze the influence of medical and psychological 

factors on graft functioning, patients were separated into a 

“rejection group” and a “nonrejection group”. Between the 

two groups, serum creatinine and eGFR levels, psychologi-

cal rejection and depression scores, posttraumatic growth 

total score and three subscales (new possibilities, personal 

strength, and appreciation of life), BIPQ total score, and three 

subscales (consequences, personal control, and emotional 

representation) showed differences. Previous research also 

suggests that negative mood factors may effect on biological 

processes and can influence physical health through the com-

plex pathways connecting psychological factors and physical 

illness. Among kidney transplant patients, depression also 

appears to play an important role in terms of kidney graft 

survival and patient mortality.29–32 Dobbels et al found that 

depression was associated with a twofold increase in risk of 

graft failure, return to dialysis, and death with a function-

ing graft.32 Novak et al found that depressed patients were 

at greater risk of death over the study follow-up compared 

to nondepressed clients.29 The association between negative 

mood states and poor clinical outcomes in kidney transplant 

patients might be explained by several factors, for example, 

with nonadherence to treatment regimens.33–35 Furthermore, 

depression in kidney transplant patients is associated with 

unhealthy behaviors including sedentary lifestyles, lower 

activity levels, and higher alcohol use, which may be 

associated with transplant-related outcomes.30

Posttransplant patients must cope with several types of 

negative emotions, which, in some cases, remain persistent.4,36–38 

Consequently, the transplanted organ is not inert at a psycho-

logical level; the process of “psychic transplantation” is not able 

Table 7 Significant predictors of graft rejection – results of binary logistic regression

Predictors of graft rejection B SE Wald df Sig Exp (B) 95% CI for Exp (B)

Lower Upper

Step 1 Psychological rejection 0.26 0.07 13.443 1 <0.001 1.30 1.132 1.504
Constant –1.31 0.22 33.344 1 <0.001 0.26

Step 2 Psychological rejection 0.21 0.07 9.268 1 0.002 1.24 1.081 1.434
BIPQ total 0.04 0.02 5.940 1 0.015 1.04 1.009 1.090
Constant –2.81 0.68 17.085 1 <0.001 0.06

Step 3 PTGI total –0.02 0.01 7.753 1 0.005 0.98 0.964 .994
Psychological rejection 0.24 0.08 9.341 1 0.002 1.27 1.091 1.492
BIPQ total 0.05 0.02 7.859 1 0.005 1.06 1.018 1.103
Constant –2.02 0.73 7.749 1 0.005 0.13

Abbreviations: BIPQ, Brief Illness Perception Questionnaire; CI, confidence interval; df, degrees of freedom; PTGI, Posttraumatic Growth 
Inventory; Sig, significance; SE, standard error.
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to run its course properly.39 In our sample, the “psychological 

rejection” (negative attitude about the transplanted organ) was 

also associated with lower plasma-creatinine level and reduced 

eGFR value. The lower level of eGFR (poor kidney function) 

was also significantly associated with negative illness represen-

tations (BIPQ). No significant associations were found between 

eGFR level and “positive attitude” and “donor” subscales, 

depression, anxiety, and posttraumatic growth scores.

Logistic regression analysis showed that “psychological 

rejection” scale, BIPQ, and Posttraumatic Growth Question-

naire total scores were associated with graft rejection after 

transplantation. This result is coherent with our previous 

data showing that mental representation of the foreign organ 

could influence the kidney transplantation prognosis.40 These 

results might have remarkable clinical implications. If the 

graft is not integrated mentally in the self and body image, 

the representations of the “foreign body” can be associated 

with such psycho-neuro-immunological processes, which 

eventually may have an adverse effect on kidney function.2,5,11 

According to Corruble et al, higher TOQ “psychological 

rejection” subscale was associated with increased risk of 

death among liver transplant recipients.1

We found that posttraumatic growth may be an important 

factor in the healing process among kidney-transplanted 

patients. Despite the growing knowledge of posttraumatic 

growth, only a minimal amount of research has been con-

ducted on the relationship between posttraumatic growth and 

physical well-being. For example, heart attack victims who 

reported psychological growth from traumatic experiences 

were found to have lower rates of mortality than those who 

did not perceive any derived benefit.41 Females who reported 

deriving benefit from traumatic experiences in their lives had 

quicker cortisol habituation to stressors than those who did not 

report psychological growth.42 Qualitative analysis revealed 

that posttraumatic growth might provide additional perspec-

tives for rehabilitation among stroke survivors.43 Research-

ers also suggested that health care providers might help the 

recovery of patients by facilitating posttraumatic growth.44,45

In our sample, the illness perceptions were associated with 

rejection episodes and lower graft functioning. When individu-

als develop a physical disease, they tend to generate a specific 

pattern of beliefs and opinions (mental representations) that 

have the main role of helping them to understand their illness.46 

In many chronic diseases, patient’s perception of illness may 

influence both the susceptibility to complaints and the psycho-

social state of health.47 Empirical studies showed that a negative 

perception of illness is associated with increased risk of death 

in patients with end-stage renal disease.48–50 A review showed 

that several domains of the IPQ were associated with higher 

depression symptoms and noncompliance to treatment.51

Finally, our study has several limitations (small sample 

size, single-center study). Furthermore, the interactions of 

psychoimmunological mechanisms in these processes are 

particularly multifarious. Nevertheless, despite these limita-

tions, our results support the medical relevance of patients’ 

representations. To explore and correct these attitudes and 

representations, the use of such psychometric tools such as 

TOQ may be a useful clinical aid.

Besides the contribution to better understand the com-

plex psychosomatic nature of the transplantation process, 

our study may also promote the development of supportive 

techniques, which can enhance recovery in kidney transplant 

patients.5,52–54 Such a psychosocial intervention could be an 

effective means of addressing emotional problems (fear of 

rejection), reduce emotional distress, and improve health 

behaviors among patients with kidney transplantation.
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