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Introduction: Though psychosocial well-being and quality of life generally improve after

transplantation, a relevant proportion of patients suffers from psychosocial problems. Further

analysis of the psychological coping after kidney transplantation is needed to identify

patients at risk. The aim of this study was to examine the psychological response after

kidney transplantation and its associations with health-related quality of life and immuno-

suppressant medication adherence.

Materials and methods: The coping process after kidney transplantation was investigated

with the Transplant Effects Questionnaire (TxEQ; subscales: worry, guilt, disclosure, adherence,

responsibility) in 267 adult kidney transplant recipients ≥12 months post-transplantation.

Furthermore, perceived health-related quality of life, self-reported immunosuppressant medica-

tion adherence, and sub-therapeutic immunosuppressant trough levels as biological markers of

adherence were assessed.

Results: Patients showed moderate scores concerning the subscales “worry”, “guilt”, and

“responsibility” as well as high scores concerning “disclosure”. Except for “adherence”, all

TxEQ subscales were associated with mental, but not with physical health-related quality of

life and self-reported adherence. Sub-therapeutic immunosuppressant trough levels were

significantly associated only with the TxEQ subscale “worry”.

Conclusions: The present results suggest a conditional structure in which mental health-related

quality of life is negatively associated with worries, guilt, and responsibility and positively with

disclosure. Adherence seems to be a complex behavior, which is not necessarily directly

associated with the psychological processing of organ transplantations. As mental health-

related quality of life is related to this psychological processing, the TxEQ could be used as

a screening tool for problematic psychological processing after kidney transplantation.
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Introduction
Psychosocial well-being and quality of life generally improve after organ trans-

plantation (heart, kidney, liver, and lung).1–5 Transplant patients´ quality of life is

mainly reported as nearly equivalent to the general population,5 although, a relevant

proportion of patients suffers from psychological or psychosocial problems.1,2

A transplantation is an extraordinary bodily experience with particular requirements

regarding emotional coping and illness acceptance. Besides the physical adjust-

ment, also a psychological adaptation to the transplant is necessary.6
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Kidney transplantation is the most frequent solid organ

transplantation in Germany.7 Yet besides the medical advan-

tages of transplantation, it causes new stressors, eg, the

challenge of adherence to immunosuppressant medication

and the maintenance of a healthy lifestyle as well as coping

with emotional problems like worry, anxiety, or feelings of

guilt.5,8 Renal transplant patients worry significantly more

about their transplant and experience significantly more feel-

ings of guilt after transplantation than recipients of other

solid organs like heart and lung.6 The identification of

patients at risk, who experience high mental distress, is of

high clinical importance, as lowmental health-related quality

of life is related to nonadherence.9 The high psychosocial

distress of these patients is also reflected by the fact that

about 40% of kidney transplant recipients report a current

interest in a support group.10

Because of the need to assess the integration of a new

organ, various instruments have been released. The

Transplant Effects Questionnaire (TxEQ) has been devel-

oped to assess the emotional reaction to organ transplanta-

tions as well as the health behavior in the aftermath

(TxEQ; Ziegelmann et al,5 German translation and valida-

tion by Klaghofer et al11). With the TxEQ, the cognitive,

emotional and behavioral responses after organ transplan-

tations are assessed in the dimensions “worry”, “guilt”,

“disclosure”, “responsibility”, and “adherence”.11

Furthermore, the psychological processing after kidney

transplantation is associated with health-related quality of

life: Klaghofer et al11 could demonstrate significant correla-

tions of all TxEQ subscales and the mental component scale

of SF-36 (0.17≤r≤0.39), but only of the subscales “worry”

and “disclosure” with the physical component scale.

Similarly, Kim et al12 and Griva et al8 reported TxEQ

subscales to be associated with mental quality of life, but

not with physical health-related quality of life. Both found

“worry” to be significantly associated with poorer mental

health-related quality of life.8,12 Furthermore, Kim et al12

reported “guilt” to be significantly associated with poorer

mental health-related quality of life.

Especially in the light of the ongoing debate regarding

reproducibility of scientific findings (eg, Heino et al),

replication is required. More evidence concerning the

association of coping with organ transplantations and

health outcomes is needed. Therefore, the aim of this

study was to investigate the associations of psychological

processing after organ transplantation with perceived qual-

ity of life, self-reported immunosuppressant adherence,

and sub-therapeutic immunosuppressant trough levels,

which are risk factors for graft rejection,13 but have not

yet been investigated in the present context.

We hypothesized a similar TxEQ pattern after kidney

transplantation as presented by Goetzmann et al,6 Griva

et al,8 and Kim et al.12 Furthermore, we hypothesized

nonadaptive psychological processing to be associated

with low health-related quality of life, immunosuppressant

medication nonadherence, and sub-therapeutic immuno-

suppressant trough levels. In detail, we expected associa-

tions of the TxEQ subscales with mental but not with

physical health-related quality of life, as indicated by the

studies mentioned above.6,8,12

Materials and methods
Patients
This multicenter study was performed at the transplant cen-

ters of the University Hospitals of Erlangen and Cologne and

of Hannover Medical School and included 267 consecutive

adult patients, who had undergone kidney transplantation

between 1981 and 2014 and who presented at the transplant

center for follow-up examinations between November 2014

andDecember 2015. The present studywas conducted within

a large multicenter project with disparate research questions

and many different dependent and independent variables,

which make it impossible to publish the whole project in

one article. Therefore, the data set has in parts already been

published with distinct foci.

Exclusion criteria encompassed being <1 year post-

transplantation, additional non-kidney transplantation,

availability of <4 immunosuppressant trough levels within

the last 12 months before the assessment (levels within the

first 6 months after transplantation were not included; thus,

in patients who received the organ 12 months before study

assessment, trough levels of only 6 months were included),

mental disability, and insufficient German language skills

for understanding of the questionnaires.

Institutional ethics committee approval was obtained in

each participating institution, and all participants gave written

informed consent. Trainedmedical staff, which was not part of

the transplant team, approached the patients and distributed the

questionnaires. Immunosuppressant trough levels from the last

6–12 months before the assessment were recorded from the

patient charts.

Transplant Effects Questionnaire
The Transplant Effects Questionnaire (TxEQ;5) was used in

the German version.11 It assesses the emotional response to
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receiving a transplant as well as the health behavior of

a transplant recipient. The questionnaire consists of the five

subscales “worry” (6 items, range =6–30, higher scores indi-

cate more worry), “guilt” (5 items, range =5–25, higher

scores indicate more feelings of guilt), “disclosure”

(3 items, range =3–15, higher scores indicate more disclo-

sure), “responsibility” (4 items, range =4–20, higher scores

indicate higher responsibility), and “adherence” (5 items,

range =5–25, higher scores indicate better adherence beha-

vior). The items are rated on a 5-point scale from 1 (“strongly

agree”) to 5 (“strongly disagree”). The subscales are calcu-

lated by (1) recoding items 1, 3, 4, 6, 9, 10, 12, 14, 16, 17, 18,

19, 21, and 23, (2) summing the respective items for each

subscale, and (3) dividing these sums by the respective

number of items. Goetzmann et al6 suggested the following

cutoff scores: >3.5 for high worry and high guilt; <2.5 for

low disclosure, responsibility, and adherence.

With regard to internal consistency, we found

Cronbach’s alpha to be 0.75 for the whole TxEQ (23

items), and 0.71–0.78 for the subscales (comparable to

0.71–0.79 found by Klaghofer et al11 for the German

version and to 0.72–0.86 found by Ziegelmann et al5 for

the English original version).

Perceived health-related quality of life
Perceived health-related quality of life was measured by the

short version of the Short Form Health Survey SF-36 (SF-

12;14 German version by Bullinger et al15 and validation by

Gandek et al;16 self-report instrument). The SF-12 consists

of the two subscales “Mental Component Summary”

(MCS) and “Physical Component Summary” (PCS),

which both range from 0 to 100. Higher scores indicate

higher subjectively perceived health-related quality of life.

Self-reported immunosuppressant

medication adherence
The Basel Assessment of Adherence to Immunosuppressant

Medications Scale (BAASIS©;17 German version by the

Leuven-Basel Adherence Research Group,18 self-report

instrument) was used to assess self-reported immunosuppres-

sant medication adherence. It comprises four items concern-

ing adherence to immunosuppressant medication (dose

taking, drug holidays, timing deviation >2 hrs from pre-

scribed time, dose reduction) on a 6-point scale (0= never,

5= every day). Nonadherence is defined as at least one

affirmative answer to any of the four items (dichotomous

score). Additionally, we calculated a continuous adherence

score by summing the scores of the four single items (range:

0–20), as suggested by De Bleser et al19 and Pabst et al20.

Following a systematic review concerning self-reported

medication nonadherence, the BAASIS© is recommended

as a reliable, valid, and sensitive tool.17

Sub-therapeutic immunosuppressant

trough levels
Sub-therapeutic immunosuppressant trough levels (tacroli-

mus, cyclosporine, everolimus, and sirolimus) were

employed as a biological marker of adherence.

Immunosuppressant trough levels were assessed from

EDTA blood samples via LC-MS/MS (liquid chromato-

graphy mass spectrometry/mass spectrometry) in Erlangen

and Hannover and via immune-assays in Cologne. IS

trough levels were excluded as invalid, if they were mea-

sured during hospitalization or apparently shortly after IS

intake. The minimal number of valid immunosuppressant

trough levels for the calculation of the percentage of sub-

therapeutic trough levels was 4, as medication levels from

various time points are assumed to be more valid than

a single medication level.20 The percentage of sub-

therapeutic immunosuppressant trough levels was calcu-

lated by dichotomizing every single immunosuppressant

trough level for each patient in < or ≥ the respective target

level (immunosuppressant target levels are determined

individually for each patient and can be changed by the

transplant physicians due to the clinical course, therefore,

they can differ both intra-patient and inter-patient) and

counting the number of sub-therapeutic immunosuppres-

sant trough levels for each patient (0–100%).

Statistical analyses
In the case of missing variables, no imputation was conducted,

but the patient was excluded from the respective analyses. As

2 of the 267 patients did not provide self-reported adherence

data, they were excluded from the analyses regarding these

variables. For an overview, means, SDs, minima and maxima,

and frequencies (as appropriate) were given of all variables.

For the description of simple relationships, Pearson correlation

coefficients were computed. Group differences were analyzed

using Mann–Whitney U tests for not normally distributed

continuous variables (effect size measure: r; r≥0.1 small,

r≥0.3 medium, r≥0.5 large effect size21). For all analyses, the

statistical analysis program SPSS 21 (IBM; Armonk, NY,

USA) was used. Findings were considered to be statistically

significant at α<0.05.
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Results
Description of the sample
A total of 267 patients were included in the analyses. 34.8%

of the patients were female (n=93); the mean current age was

52.8±13.7 years and the mean time since the last transplanta-

tion was 7.1±6.2 years.

Psychological processing of a kidney

transplantation
The mean TxEQ scores of the total sample ranged from

1.9 to 4.4. The mean scores of the whole sample concern-

ing “worry” and “guilt” were below the cutoff of 3.5

suggested by Goetzmann et al6 for high worry and high

guilt. The mean scores of the whole sample concerning

“responsibility”, “adherence”, and “disclosure” were

above the cutoff of 2.5 suggested by Goetzmann et al6

for low disclosure, responsibility, and adherence. For

details, see Table 1. When applying the cutoff scores

according to Goetzmann et al,6 16.1% (n=43) experienced

high worry (>3.5), 1.5% (n=4) high guilt (>3.5), 2.6%

(n=7) appraised disclosure as problematic (<2.5), 1.1%

(n=3) exhibited low adherence scores (<2.5), and 34.8%

(n=93) felt low responsibility for their transplant (<2.5).

Regarding “responsibility”, 21.3% of the patients (n=57)

scored in the lowest quartile of possible “responsibility”

scores (<2.0), 69.0% of the patients (n=184) scored in the

two middle quartiles of possible “responsibility” scores

(2.0≤x≤4.0), and 9.7% of the patients (n=26) scored in

the highest quartile of possible “responsibility” scores

(>4.0); the median was 3.0.

The five TxEQ scales were significantly correlated

with each other (except for “adherence” with both

“worry” and “responsibility”; for details see Table 2).

Male (n=174; 65%) and female (n=93; 35%) patients did

not differ significantly concerning any TxEQ subscales

(Mann–Whitney tests, Table 1).

Perceived health-related quality of life and

psychological processing after kidney

transplantation
Mental health-related quality of life was significantly

negatively correlated with the TxEQ subscales

“worry”, “guilt”, and “responsibility” and significantly

positively correlated with “disclosure”, but not with

“adherence”. Physical health-related quality of life was

not correlated with any of the TxEQ subscales. For

detailed descriptive data regarding perceived health-

related quality of life see Table 3.

Table 1 Comparison of TxEQ subscale scores by sex

TxEQ subscales Females (n=93) Males (n=174) p (Mann–Whitney U test) Effect size (r)

Worry M ± SD (range) 2.9±0.8 (1.3–4.7) 2.8±0.8 (01.0–4.7) Not significant 0.1

Guilt M ± SD (range) 2.0±0.6 (1.0–3.4) 1.9±0.7 (1.0–4.0) Not significant 0.1

Disclosure M ± SD (range) 4.4±0.7 (2.3–5.0) 4.4±0.7 (1.7–5.0) Not significant 0.0

Responsibility M ± SD (range) 2.7±1.0 (1.0–4.5) 2.9±1.1 (1.0–5.0) Not significant −0.1

Adherence M ± SD (range) 4.4±0.6 (2.0–5.0) 4.4±0.6 (1.6–5.0) Not significant 0.0

Abbreviations: M, mean; SD, Standard Deviation; TxEQ, Transplant Effects Questionnaire.

Table 2 Descriptive data of the TxEQ subscales and their correlative associations

TxEQ subscales

Worry Guilt Disclosure Responsibility Adherence

TxEQ subscales

Worry M ± SD (range) 2.8±0.8 (1.0–4.7) 0.4** −0.3** 0.5** −0.1

Guilt M ± SD (range) 1.9±0.7 (1.0–4.0) −0.3** 0.5** −0.2**

Disclosure M ± SD (range) 4.4±0.7 (1.7–5.0) −0.2** 0.3**

Responsibility M ± SD (range) 2.8±1.0 (1.0–5.0) −0.1

Adherence M ± SD (range) 4.4±0.6 (1.6–5.0)

Notes: **p≤0.001; *p<0.05.
Abbreviations: M, mean; SD, Standard Deviation; TxEQ, Transplant Effects Questionnaire.
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Self-reported immunosuppressant

medication adherence and psychological

processing after kidney transplantation
33.3% of the patients admitted to be nonadherent in the

BAASIS©. Adherence according to the BAASIS© was sig-

nificantly positively correlated with adherence according to

the TxEQ (though only 1.1% of the patients exhibited adher-

ence scores below the cutoff of 2.5 in this instrument).

Regarding the other TxEQ subscales, there were no significant

associations with the two adherence measures (see Table 3).

Sub-therapeutic immunosuppressant

trough levels and psychological processing

after kidney transplantation
The percentages of sub-therapeutic immunosuppressant

trough levels were significantly correlated only with the

TxEQ subscale “worry”. Sub-therapeutic immunosuppres-

sant trough levels were not correlated with self-reported

immunosuppressant medication adherence, neither the

BAASIS© nor the TxEQ subscale “adherence” (see Table 3).

Discussion
Our main findings are as follows: The TxEQ subscales

“worry”, “guilt”, “disclosure”, and “responsibility” were

related to mental health-related quality of life, but not to

physical health-related quality of life. Adherence measured

by the BAASIS© was positively associated with adherence

measured by the TxEQ, but not to any other TxEQ subscale.

Adherence does not appear to be associated with a specific

way of processing organ transplantation.

Associations of the TxEQ subscales and

health-related quality of life
As to be expected from the studies by Goetzmann et al,6 Griva

et al,8 and Kim et al,12 we found associations of the TxEQ

subscales with mental, but not with physical health-related

quality of life. Kim et al12 and Griva et al8 both reported

“worry” to be negatively associated with mental health-

related quality of life and Kim et al12 additionally reported

“guilt” to be negatively associated with mental health-related

quality of life. We could confirm these associations in our

sample and additionally found a negative association with

“responsibility” and a positive association with “disclosure”.

The TxEQ subscales are related to the experience of

transplantation. On the one hand, it is comprehensible that

there may be concerns about losing the organ, which possi-

bly leads to a responsible handling of medication and med-

ical aftercare. On the other hand, too many worries may lead

to depressed mood and therefore low mental health-related

quality of life. Also feelings of guilt regarding the deceased

or living donor could lead to depressed mood and induce

a very high feeling of personal responsibility and maintain

responsible behavior. Yet, a very high feeling of personal

responsibility to manage everything related to the transplan-

tation perfectly might, in turn, lead to distress, depressive

symptoms, and even more feelings of guilt. The strongest

intercorrelations of TxEQ subscales are those between

“responsibility” and both “guilt” and “worry”. The present

Table 3 Descriptive data of perceived health-related quality of life, self-reported immunosuppressant medication nonadherence, and

sub-therapeutic immunosuppressant trough levels and their correlative associations with the TxEQ subscales

TxEQ subscales

Worry Guilt Disclosure Responsibility Adherence

Immunosuppressant medication variables

Nonadherence (BAASIS©), dichotomous Yes: n, % 87 (33.3%) 0.0 0.0 −0.0 −0.1 −0.4**

Nonadherence (BAASIS©), continuous M ± SD (range) 0.6±1.1 (0.0–6.0) 0.0 0.0 −0.1 −0.1 −0.4**

Percentage of sub-therapeutic immuno-

suppressant trough levels

M ± SD (range) 40±30% (0–100) 0.1* 0.1 −0.1 0.1 0.0

Perceived health-related quality of life

Physical health-related quality of life

(SF-12, PCS)

M ± SD (range) 44.9±10.6

(15.7–67.7)

−0.1 −0.1 0.1 −0.0 −0.0

Mental health-related quality of life (SF12,

MCS)

M ± SD (range) 49.3±10.2

(19.6–66.5)

−0.3** −0.3** 0.3** −0.1* 0.1

Notes: **p≤0.001; *p<0.05.
Abbreviations: M, mean; SD, Standard Deviation; TxEQ, Transplant Effects Questionnaire.
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results suggest a conditional structure of limited mental

health-related quality of life and the triad worries, guilt,

and responsibility. That the willingness to disclose the

transplant experience in social contacts is linked to higher

mental quality of life is conceivable, as openness requires

a stable and positive mood and a certain self-confidence,

which are often related to high quality of life.

Assessment of immunosuppressant

medication adherence
The significant, but only moderate correlation of the two

self-report measures of adherence (TxEQ subscale

“adherence” and BAASIS©) again highlights the difficul-

ties concerning convergent validity in the assessment of

medication adherence. Different assessment tools seem to

measure different aspects of adherence. Furthermore, self-

reported immunosuppressant medication nonadherence

was not associated with sub-therapeutic immunosuppres-

sant trough levels (neither via BAASIS©, nor via TxEQ).

In future studies on this topic, electronic medication

monitoring systems could be added, as they are a more

objective reference method for adherence.

Association of worrying and percentage

of sub-therapeutic trough levels
The TxEQ subscale “worry” was positively correlated

with the percentage of sub-therapeutic immunosuppres-

sant trough levels. Yet, both worrying and the percen-

tage of sub-therapeutic immunosuppressant trough levels

were not associated with self-reported adherence beha-

vior (neither via BAASIS© nor via TxEQ). Therefore,

high worrying might be a consequence of sub-

therapeutic immunosuppressant trough levels, which

seem to be uncontrollable despite good self-perceived

adherence behavior.13

Limitations
There are some limitations to our study. First, the retrospec-

tive, cross-sectional design does not allow for causal conclu-

sions regarding the associations between TxEQ and other

variables. Second, a possible recruiting bias (eg, nonadher-

ence and problems in disclosing oneself as a transplant reci-

pient might be related to nonparticipation) and a possible

influence of social desirability on answers in self-report

measures must be considered in patients contacted during

their scheduled visits to the transplantation center.

Conclusion
The psychological processing of organ transplantation is

associated with mental health-related quality of life. The

present results suggest a conditional structure in which lim-

ited mental health-related quality of life is associated with

worries, guilt and responsibility, whereas high disclosure is

associated with higher mental quality of life. Against our

expectations, we could not find associations between the

emotional aspects of coping after transplantation and the self-

reported immunosuppressant medication adherence. Also,

the percentage of sub-therapeutic immunosuppressant trough

levels as a biological marker of adherence was associated

only with worrying. Adherence seems to be a complex beha-

vior, which is not necessarily directly associated with para-

meters of psychological processing of organ transplantations

like worries, guilt or responsibility. The TxEQ gives a profile

of the mechanisms used for coping with transplantation as

a stressful life event. Furthermore, the TxEQ can be used as

a screening tool for the identification of patients with proble-

matic psychological processing after kidney transplantation,

especially regarding strong worrying in the course of the

psychological processing after kidney transplantation,

which was experienced by 16.1% of the patients.
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