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Purpose: After organ transplantation, adherence to immunosuppressive medication (ISM) is
crucial to prevent organ rejection. To enable adherence, patients need to be well informed
about the different aspects associated with their ISM. However, literature suggests that
knowledge regarding ISM is often inadequate.

Patients and Methods: In a cross-sectional study, 702 patients after kidney transplantation
participating in a structured multimodal follow-up program (KTx360°) were evaluated. We
utilized a self-developed questionnaire which has been successfully used before to measure
patients’ knowledge about the ISM. Above that we aimed to evaluate potential associations
between sociodemographic, medical, donation-specific, and psychosocial variables including
adherence, levels of depression and anxiety, perceived social support, and cognitive func-
tioning with the knowledge level.

Results: The mean age of the patients was 52.4 years, 58.1% were men, and 66.6% were
living in a partnership. The mean time since transplantation was 65.1 months. On average,
patients answered 70.9% of the questions correctly. The percentage of correct answers per
question differed considerably (54%-92%). In univariate analyses, knowledge levels were
positively associated with female gender, current partnership, German as first language and
better cognitive functioning. However, the effect sizes were small.

Conclusion: Taking into account that the patients after KTx can be expected to answer all
questions correctly as they aim at basic knowledge, an average result of 70.9% corresponds
to a moderate knowledge level. Consequently, the current educational approaches do not
seem to be sufficient to inform all patients adequately. Further research is necessary on how
to improve health knowledge in the long term.

Keywords: health literacy, kidney transplantation, renal transplantation, adherence,

immunosuppressive medication

Introduction

For patients with end-stage renal disease (ESRD), kidney transplantation (KTx) is
the treatment of choice. In comparison to dialysis, KTx improves the quality of life
and is associated with a lower morbidity and mortality rate." To secure patient and
transplant survival, adherence to the immunosuppressive medication (ISM) is of
utmost importance. However, nonadherence is common: Between 28% and 52% of
the patients after KTx report non-adherent behavior.”* Several aspects are
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associated with non-adherence including inadequate health
literacy (HL).** The World Health Organization (WHO)
defines HL as

cognitive and social skills which determine the motivation
and ability of individuals to gain access to, understand,
and use information in ways which promote and maintain
good health.®

It is known that approximately one-fourth of patients with
chronic kidney disease (CKD) have limited HL.”® One of
the main elements of HL is health knowledge.” It is well
known that educational programs can improve health
knowledge.'® However, these programs are primarily
implemented in the framework of studies and therefore
are accessible only for a small proportion of patients.
Most patients are informed according to the standard pro-
cedure of their transplant center. These standard proce-
dures differ significantly.

At Hannover Medical School, patients are informed
about the ISM and the correct handling several times in
detail. They receive information before the transplantation
and again during the regular visits to the transplant out-
patient clinic after KTx. Bertram et al'' investigated the
knowledge level of 239 KTx patients at Hannover Medical
School using a self-developed questionnaire focusing on
knowledge regarding ISM. They concluded that patients,
on average, answered only 70.1% of the questions cor-
rectly. This finding seems to be in line with the literature.'
Nevertheless, these results suggest that there are consider-
able knowledge gaps.

In our cross-sectional study, we conducted the knowl-
edge test in a larger sample of KTx patients at different
time points after KTx. The aim was to verify the results of
Bertram et al'' and to get a better understanding of poten-
tial knowledge gaps in our sample of KTx patients.
Another aim was to identify sociodemographic, medical,
donation-specific, and psychosocial variables associated
with the knowledge level.

Patients and Methods

Sample Selection

The participants were recruited within the structured post-
transplant care program KTx360° which is conducted in
the transplant centers of Hannover Medical School and
Hann. Miinden in Lower Saxony, Germany."> The study
is registered in the ISRCTN registry (https://doi.org/10.
1186/ISRCTN29416382). Patients who underwent KTx
in one of the two kidney transplantation centers in the

German state of Lower Saxony could be included in the
KTx360° trial."
a participating statutory health insurance was mandatory.

tria A membership of the patients in
Patients of all ages could be included, however for parti-
cipation in this substudy patients had to be at least 17
years of age. Participants of the KTx360° trial with an
inability to speak, read, or understand the German lan-
guage, with visual impairment or a known history of
severe developmental delay, hindering them from filling
out the questionnaires, were excluded from this substudy.
Between May 2017 and July 2019, 702 participants were
included in this substudy. All participants took part in
a psychosocial assessment performed by a mental health
professional (physician or psychologist). Additionally, all
patients were asked to complete several questionnaires.
The Institutional Ethics Review Board of Hannover
Medical  School (Number
3464-2017). All participants gave written informed

approved the study

consent.

Instruments
Knowledge Test
Patients were asked to complete a self-developed ques-
tionnaire consisting of eight multiple-choice questions
concerning necessary and more specific information
regarding the immunosuppressive medication (Table 2).
The instrument is expert-based and has previously been
used in a different smaller sample of patients after KTx.''
The questionnaire was designed to detect lack of
knowledge regarding the ISM: The questions ”Which of
the following foods/beverages can influence your immu-
nosuppressant blood levels?”, “When are immunosuppres-
sant blood levels measured?”, “When should you take
your immunosuppressants in relation to meals?” were
designed to test basic knowledge of the patients regarding
correct intake of immunosuppressants and potential factors
interfering with through levels. This basic knowledge is
necessary to avoid unintentional variations in trough
levels. The questions “Which action should be taken
when you forgot to take one dosage of your immunosup-
pressant?”’; “Which action should be taken if you — after
having taken your immunosuppressant — experience diar-
rhea or vomiting during the day?”; “Diarrhea can signifi-
cantly alter cyclosporine or tacrolimus blood levels.”;
“While traveling immunosuppressants have to be stored
in the suitcase rather than carry-on-luggage in order to
maintain a cooler temperature” and “Switching between
different  manufactures

immunosuppressants ~ from
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(generics) is unproblematic.” were designed to test if the
patients have a basic knowledge how to handle different
situations regarding everyday life and everyday activities.
As the questions aim at basic knowledge the patient were
expected to answer all questions correctly.

Some questions had more than one correct answer, and
patients were encouraged to make multiple selections. Eg,
in question 4, both answer 1 and answer 2 were considered
to be correct, because both actions can be adequate
depending on the time point the patient noticed that he
or she forgot to take the medication (shortly after the
regular time or several hours later). In question 3, answer
1 and answer 4 are considered to be correct. As most
patients establish a daily routine shortly after transplanta-
tion and often stick to it without changing it for years, it
seems possible that those taking their medication 1 to 2
hours before meals are unaware that taking the medication
1 to 2 hours after meals is an option as well. Taking this
circumstance into account, questions were judged to be
answered correctly overall if patients chose at least one
correct answer without choosing a wrong answer at the
same time. If the patients did not tick an answer, the
question was considered as incorrectly answered. This
scoring is in line with Bertram et al.'! The percentage of
correctly answered questions was calculated and used for
further analyses.

Medication Adherence Report Scale (German
Version, MARS-D)

Adherence to the ISM was measured using the German
version of the Medication Adherence Report Scale
(MARS-D)."*"> The self-report instrument consists of
five items, which are rated on a 5-point Likert scale lead-
ing to a total score between 5 and 25 with higher scores
indicating better adherence. In accordance with other stu-
dies, a score below 25 was indicative of non-adherent
behavior.'® '” The MARS-D was adapted to focus exclu-
sively on the ISM. Cronbach’s a for the total score was
0.643.

Hospital Anxiety and Depression Scale (HADS-D)

To assess levels of anxiety and depression, we utilized the
German version of the Hospital Anxiety and Depression
Scale (HADS-D). The self-report instrument consists of
two subscales “depression” and “anxiety,” with seven
items each. It is validated to evaluate these symptoms in
physically ill patients.'®'® Each item is rated between 0
and 3, leading to a total score between 0 and 21. Higher

scores are indicative for higher levels of depression or
anxiety. Cronbach’s o was 0.860 for depression and
0.820 for anxiety.

Perceived Social Support (F-SozU K7)

The German F-SozU K7 is a questionnaire to measure
perceived social support, especially aspects of practical
support, emotional support, and social integration.*-'
The instrument consists of seven items rated on a 5-point
Likert scale, ranging from 1 (“does not apply”) to 5
(“exactly applicable”). As a result, a total score between
7 and 35 can be achieved. Higher scores are indicative of
higher levels of perceived social support. In our sample,

Cronbach’s a was 0.896.

DemTect

Cognitive functioning was evaluated using the DemTect.
The DemTect is a sensitive screening instrument for mild
cognitive impairment.”? It comprises five tasks: a word
list, a number transcoding task, a word fluency task,
a digit span reverse, and delayed recall of the word list,
focusing on different cognitive abilities. A maximum score
of 18 can be reached. A score of 13 to 18 indicates age-
adequate cognitive performance, a score of 9 to 12 corre-
sponds to mild cognitive impairment, and a score of 8 or
below raises the suspicion of the presence of dementia.
Score transformations are age-adapted to control for age
effects between participants younger than 60 years, and
participants who are 60 years or older.

Medical, Sociodemographic and Donation-Specific
Variables

Information on medical conditions was taken from the
medical records, including the estimated glomerular filtra-
tion rate (eGFR)* at the time of the psychosocial assess-
ment, information on the presence of hypertension,
coronary heart disease, and diabetes mellitus.

Above that,
a questionnaire to collect information on sociodemo-

participants were asked to answer

graphic and donation-specific variables including sex,
age, partnership status, level of education (>12 years/<12
years), first language, donation type (living/deceased
donor), time on dialysis, and time since KTx. Wherever
possible, missing data were extracted from the medical
records.

Statistical Analysis
For each variable descriptive statistics (percentages, means
and standard deviations, medians, and interquartile ranges)
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were calculated. We performed a Shapiro—-Wilk test and
a Kolmogorov—Smirnov test to evaluate data distribution.
As our data were not normally distributed, we used Mann—
Whitney-U tests to compute differences in the number of
correct answers on the knowledge test between two groups
(sex, level of education, partnership status, cognitive func-
tioning (DemTect cut-off), first language, and type of
donation). Spearman correlations were performed for the
percentage of correct answers on the knowledge tests and
continuous medical, sociodemographic, and donation-
specific variables. The corresponding effect size was cal-
culated (Spearman’s r and eta squared (n2)): Regarding
n2, 0.01 expresses a small effect, 0.06 a medium, and 0.14
a large effect. A linear regression analysis was conducted
with the knowledge test results as the dependent variable
and variables with an association p<(0.2 in the univariate
statistics as independent variables.

We used IBM® Statistical Software Package of Social
Science (SPSS®, Chicago, IL, USA) version 26 for all
statistical analyses with the statistical significance set at
p<0.05.

Results

Sample Characteristics

Between May 2017 and July 2019, 702 patients participat-
ing in KTx360° who were at least 17 years old completed
the questionnaire and participated in this substudy.
Information on demographic and clinical details of the
participants can be found in Table 1. The mean age was
52.4 (SD 14.2) years; 58.1% of the participants were male.
The majority of participants had received less than 12
years of formal education (73.9%). Mean eGFR was
45.8 mL/min/1.73 m? (SD 18.7), mean time on dialysis
was 61.1 (SD 49.7) months. Time passed since KTx mea-
sured up to a mean of 65.1 months. The majority of KT
patients had received a donor kidney from a deceased
donor (70.5%). Overall, 66.6% of the participants reported
being in a partnership, and 89.2% indicated German to be
their first language.

Descriptive Results of the Knowledge
Test

On average, the participants answered 70.9% of the ques-
tions correctly. Results did not differ significantly between
the two transplant centers (data not shown). Detailed results
of the knowledge test can be found in Table 2. Overall, 569
patients (81.1%) answered more than 50% of the questions

correctly and 66 patients (9.4%) answered all questions
correctly. While there were no participants who answered
all questions wrong, four patients (0.6%) answered only one
question correctly. Taking a look at the content and the
answers to the individual items, some results were of parti-
cular interest: While 91.6% were aware that grapefruit might
influence the immunosuppressant blood levels, only 53.7%
and 26.8% knew that St. John’s wort and pomegranate might
have the same effect. Regarding the effect of diarrhea on
cyclosporine or tacrolimus blood levels, 11.3% were una-
ware that alterations might occur, and 10.2% were unable to
answer this question at all. Additionally, 28.8% indicated
that it is unproblematic to switch between different immu-
nosuppressant manufacturers.

Correlates of the Knowledge Test
Spearman correlations between the number of correct
answers on the knowledge test and different continuous
variables can be found in Table 3. Comparisons between
dichotomous variables concerning the knowledge test are
presented in Table 4.

Better knowledge regarding the immunosuppressive
medication was associated with female sex, being in
a partnership, better cognitive functioning and German as
first language. Overall, the effect sizes were small. There was
no statistically significant association between the knowledge
test and age, time since transplantation, educational level,
type of donation, time on dialysis, kidney function (eGFR),
somatic comorbidities (diabetes mellitus, hypertension, cor-
onary heart disease) (data not shown), level of anxiety, per-
ceived social support and self-reported adherence.

We conducted a multiple linear regression analysis to
identify independent predictors of the number of correct
answers on the knowledge test (Table 5). The independent
variables explained only 4.8% of the total variance of the
knowledge test results. Sex, partnership status, and first
language were statistically significantly associated with the
percentage of correct answers on the knowledge test. The
Variance Inflation Factors in the linear regression analysis
were below 1.1, indicating that there was no relevant
collinearity between the independent variables.

Discussion

In line with the findings of Bertram et al,'' on average,
only about 70% of the questions were answered correctly.
Above that, from a content-wise perspective, it became
apparent that some patients were unaware of the most
basic information. As the questions focus on scenarios
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Table | Patient Characteristics

Patient Characteristics N=702
Age in years

Mean (SD) 524 (14.2)

Median (IQR) 54.6 (20.0)
Female sex, n (%) 294 (41.9)
2|2 years school attendance, n (%), (n=697) 183 (26.1)
Living in a partnership, n (%), (n=697) 464 (66.6)
German as first language, n (%), (n=641) 572 (81.5)
Living donation, n (%) 207 (29.5)
Time on dialysis in months

Mean (SD) 61.1 (49.7)

Median (IQR) 55.5 (84)
Time since transplantation in months

Mean (SD) 65.1 (69.2)

Median (IQR) 48.6 (78.2)
eGFR (mL/min/1.73 m?) at time of assessment (n=693)

Mean (SD) 45.8 (18.7)

Median (IQR) 43.1 (24.4)
Diabetes mellitus, n (%) 123 (17.5)
Hypertension, n (%) 595 (84.8)
Coronary heart disease, n (%) 79 (11.3)
HADS-D, Anxiety score (n=686)

Mean (SD) 5.1 3.9)

Median (IQR) 4.0 (6.0)
HADS-D, Depression score (n=688)

Mean (SD) 4.3 (3.9)

Median (IQR) 3.0 (6.0)
F-SozU K7 score (n=687)
Mean (SD) 30.0 (6.0)
Median (IQR) 32.0 (8.0)
MARS-D score (n=687)

Mean (SD) 244 (1.2)

Median (IQR) 25.0 (1.0)
Knowledge test %

Mean (SD) 70.9 (18.0)

Median (IQR) 75.0 (25.0)

Abbreviations: eGFR, estimated glomerular filtration rate; F-SozU K7,
Questionnaire for Perceived Social Support; HADS-D, Hospital Anxiety and
Depression Scale; IQR, interquartile range; MARS-D, Medication Adherence
Report Scale; SD, standard deviation.

that are likely to occur in everyday life, this result appears
even more alarming. Some questions were answered cor-
rectly by most of the participants, while others were only

known to a small proportion of participants. Therefore,
patients should be educated more thoroughly. However,
as not all patients show the same amount of knowledge
gaps, it is essential to be aware of possible risk factors
associated with low knowledge levels.

First of all, women had significantly higher knowledge
about ISM compared to men. This finding is in line with the
results of Bertram et al.'' Taking a look at the literature
information on gender differences regarding health knowl-
edge is limited. We were able to detect a few studies focusing
on knowledge regarding cardiovascular or cerebrovascular
risk factors and diseases. In these studies, women seemed to
be better informed in comparison to the male participants.**
%7 Nolte et al** assumed that women are more interested in
the consequences of their disease and their health in general
and are, therefore, better informed.

Another important finding was that patients living in
a partnership had better knowledge compared to those
without a partner. It can be assumed that a partner is
a person of trust who provides support in everyday life.
It is not an unusual phenomenon that patients are accom-
panied by their partners when they have a doctor’s
appointment. We can hypothesize in line with Lee et al*®
that the partner might influence health-related decisions
and might assimilate and digest information, just like the
patient.”” Other studies suggest that social contacts might
be an important source of medical information.*® When
looking at the concept of HL, this phenomenon is called
distributed literacy by Edwards et al*' and emphasizes the
positive influence of social support on HL and health-
related behavior. Interestingly, perceived social support
was not associated with knowledge regarding ISM. It is
well known that perceived social support might differ from
actual social support.”' We can suspect that for the major-
ity of people, the partner might be the first person to ask
for help and who might offer it at a low threshold.
Therefore, living in a partnership might provide an advan-
tage, which might lead to better health-related knowledge.

Another result worth noting is the difference in knowl-
edge levels between patients with German as first language
and those with a different native language. This result is in
accordance with recent literature.”** While a language
barrier is a prominent aspect hindering patients from
acquiring sufficient knowledge or from understanding the
questions on a self-rating instrument correctly, other rea-
sons might be of importance as well. Schouten et al*’
suggest that cultural differences can influence the patients’
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Table 2 % of Patients Answering Each Item on the Immunosuppressant Knowledge Questionnaire (Correct Answers are Highlighted).

Multiple Selections Were Allowed.

Question % of Patients % of Patients who Answered
Choosing the the Question Correctly*
Answer
1) Which of the following foods/beverages can influence your 80.2%
immunosuppressant blood levels?
® Kiwi 4.0%
® Grapefruit 91.6%
® Chocolate 4.6%
® Coffee 5.3%
® Pomegranate 26.8%
® St. John'’s wort 53.7%
® Banana 7.5%
® Peppermint tea 1.4%
2) When are immunosuppressant blood levels measured? 92.2%
® Before intake 93.7%
® During intake 0.7%
® After intake 4.3%
® Independent of intake 1.7%
3) When should you take your immunosuppressants in relation to meals? 54.3%
® |-2 h before meals 43.4%
® Directly before meals 13.5%
® During meals 16.0%
® |-2 h after meals 34.9%
® More than 2 hours after meals 9.1%
4) Which action should be taken when you forgot to take one dosage of 80.8%
your immunosuppressant?
® Skip the dosage completely 44.3%
® Quickly take the medication 49.6%
® Take twice the dosage 0.3%
® Measure blood level and decide afterward 13.2%
5) Which action should be taken if you- after having taken your 55.3%
immunosuppressant- experience diarrhea or vomiting during the day?
® Continue immunosuppressant intake as before 66.7%
® |mmediately take another dosage 0.1%
® Take twice the dosage the next time 0.9%
® Measure blood level and decide afterward 37.0%
6) Diarrhea can significantly alter cyclosporine or tacrolimus blood 78.5%
levels.
® Yes 78.5%
® No 11.3%
7) While traveling immunosuppressants have to be stored in the suitcase 64.5%
rather than carry-on-luggage in order to maintain a cooler temperature.
® Yes 28.3%

(Continued)
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Table 2 (Continued).

Question % of Patients % of Patients who Answered
Choosing the the Question Correctly*
Answer
® No 65.0%
8) Switching between immunosuppressants from different manufactures 61.5%
(generics) is unproblematic.
® Yes 28.8%
® No 62.3%

Note: *Questions were judged to be answered correctly if patients chose at least one correct answer without choosing a wrong answer at the same time.

Table 3 Correlational Analyses of the Knowledge Test Score
Using Spearman Correlations

Table 4 Comparison of Knowledge Test Scores Between
Dichotomous Variables

Knowledge Test (% of Correctly Knowledge Test (% of Correctly
Answered Questions) Answered Questions)
Age (years) r=0.015, p=0.70 N Mean (SD) | Statistics U-Tests
time since r=—0.036, p=0.34 Sex
transplantation Female 294 | 72.4 (18.8) Z=-2.000, p=0.036,
(months) Male 408 | 69.8 (17.4) | 1?=0.006
eGFR (mL/min/1.73 m?) | r=0.047, p=0.22 Partnership status
In a partnership 464 | 722 (17.4) Z=-2.330, p=0.02,
HADS-D, Anxiety score | r=-0.011, p=0.77 No partnership 233 | 686 (19.0) | 12=0.007
(n=685)
Educational level
HADS-D, Depression | r=-0.062, p=0.1 212 years 183 | 71.1 17.1) | Z=—0.162, p=0.87
score (n=687) <12 years 514 | 71.0 (183)
F-SozU K7 score r=0.031, p=0.42 Type of donation
(n=686) Living donor 207 | 725 (177) | z=—1.333, p=0.I8
MARS score (n=686) r=—0.021, p=0.58 Deceased donor 495 | 70.3 (18.2)
Time on dialysis r=—0.074, p=0.051 Cognitive impairment
(n=690) DemTect 213 559 | 72.0 (17.0) Z=-2.160, p=0.03,
DemTect <I3 105 | 66.7 (21.1) 1?=0.007
Abbreviations: eGFR, estimated glomerular filtration rate; F-Sozu K7,
Questior\naire for Perceived S?ciefl Support; HADS-D, Hospital Anxiety and First language
Depression Scale; MARS-D, Medication Adherence Report Scale.
German 572 | 71.7 (17.2) Z=-2.744, p=0.006,
Other 69 | 63.9 (22.8) 1?=0.011

behavior and interaction between patients and health-care
professionals.

Furthermore, in the univariate analyses, we were able
to show that better knowledge was associated with better
cognitive functioning. It appears logical that reduced cog-
nitive functioning might deteriorate the patients’ ability to
remember and to recall information given to them by
health-care professionals. From a clinical perspective, it
seems to be of utmost importance to identify these patients
and to provide them with sufficient support.®*

Regarding transplant-specific outcomes, we found no
statistically significant associations. Other studies reported
a correlation between knowledge and a living kidney
donation. Due to a more intense preparation, recipients
of a living kidney donation are often better informed
recipients of a post-mortal

compared to kidney

donation.'®* Interestingly, and in contrast to the current

10,11

literature, there was no difference between patients
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Table 5 Linear Regression Analysis

Variables N B T p-value | R?
Knowledge test 583 0.048
Sex —0.086 | —2.083 | p=0.038

First language —0.113 | —2.760 | p=0.006
Partnership status 0.113 2.749 p=0.006
Cognitive impairment —0.064 | —1.545 | p=0.123
Depression (HADS- —0.049 | —1.195 | p=0.233

D)

Time on dialysis —0.075 | —1.831 | p=0.068
(months)

Abbreviation: HADS-D, Hospital Anxiety and Depression Scale.

having received a donation from a living donor compared
to those with a post-mortal organ donation. Regarding
time since transplantation, our results differ from the find-
ings of Bertram et al:'"' We found no association between
time since transplantation and knowledge levels.
Considering the average knowledge levels of the partici-
pants, it seems evident that patients require further infor-
mation independently of the particular time since
transplantation.

No association was found between kidney functioning
and knowledge level. We might hypothesize limited knowl-
edge concerning important health-related information might
lead to mistakes in handling the ISM, which might negatively
influence kidney functioning. However, it is crucial to keep
in mind that kidney functioning depends on and is influenced
by a variety of factors.>® One variable known to affect kidney
functioning is adherence behavior.>” However, as uninten-
tional nonadherence might occur because of knowledge
gaps, intentional nonadherence is driven by a variety of
psychosocial factors.*® Indeed, knowledge levels were inde-
pendent of self-reported adherence in our sample.

Several studies suggest that HL is strongly associated with
the educational level, with individuals with higher education
dispose of better abilities to gain HL. Even though health
knowledge constitutes only a part of HL, it can be hypothe-
sized that participants with higher educational levels have
better knowledge concerning the ISM. Based on the findings
of our study, however, we cannot confirm this assumption.
Moreover, our results suggest that health-care professionals
should be careful in making assumptions on the knowledge

level of a patient based on his or her educational level.

There are some limitations to note. First of all, our knowl-
edge test is not a validated questionnaire. Nevertheless, it has
been successfully used before'' and focusses on a variety of
important aspects concerning ISM. Above that, the predictor
variables included in our analyses explain only a small pro-
portion of the variance, and the effect sizes (r, n°) in the
univariate analyses were small. Thus, other variables will
play an important role in explaining knowledge levels.
Further research is required to gain more insight.

Conclusion

In conclusion, we were able to evaluate knowledge about ISM
in a large sample of German KTx patients. In line with others,
we revealed, on average, a moderate knowledge level and
alarming knowledge gaps in some patients. Low health knowl-
edge was associated with the male gender, being single,
German being a second language as well as cognitive
impairment.

From a clinical perspective, it seems important to
identify patients with several risk factors for low knowl-
edge levels and provide them repeatedly with important
information. Above that, it becomes obvious the informa-
tion currently provided by the transplant center is not
sufficient for a meaningful proportion of patients.

However, providing extensive educational programs
reaching all patients is difficult to administer. While the
KTx360° trial'? is not an educational program, it focusses
on improving graft survival and quality of life after kidney
transplantation by implementing a structured post-
transplant care program incorporating different elements.
Thus, we will continue to evaluate health knowledge long-
itudinally in the participants of our study to identify

changes in health knowledge over time.
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