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Purpose: The main aim was to evaluate the changes in beliefs about immunosuppressants
over a 3-year period in patients after kidney transplantation. The second aim was to
investigate the relationship between beliefs, medication adherence, and selected clinical
outcomes such as graft functioning.

Patients and Methods: This observational follow-up study was conducted in the out-
patient post-transplant clinic at the University Hospital Hradec Kralove in the Czech
Republic. Adult patients, at least 4 weeks after kidney transplantation, were invited for the
structured interview, which was followed by a self-administered questionnaire survey during
their regularly scheduled visits at the clinic. Appropriate paired tests were used to compare
two measurements of beliefs about immunosuppressants by BMQ-CZ© in 2016 (baseline)
and in 2019 (follow-up). Self-reported adherence was measured by two validated tools
(MARS-CZO and BAASISO) capturing implementation and discontinuation phases.
A generalized linear model was used to investigate the relation between beliefs and the
consecutive estimated glomerular filtration rate.

Results: The study involved 134 patients. Over time, their perceived treatment necessity
beliefs of immunosuppressants decreased, while their treatment-related concerns increased.
Overall self-reported non-adherence (ie, taking, dosing and discontinuation of immunosup-
pressants) was reported by 12% of the patients in both observation periods. In the follow-up
period, timing non-adherence was reported by 52 (38.8%) patients. Higher baseline treatment
concerns were associated with poor adherence whereas higher baseline treatment necessity
beliefs corresponded with better kidney functioning, even after adjusting for age.
Conclusion: Higher treatment necessity beliefs corresponded with better kidney functioning,
whereas higher treatment concerns were related to non-adherence to immunosuppressants at the
beginning of the observed period. Still, most patients accepted their medicines that do not come
without risk. Nevertheless, decreasing treatment necessity beliefs on one hand, and increasing
treatment concerns on the other, should be considered in clinical practice.

Keywords: kidney transplantation, immunosuppressants, treatment necessity beliefs,
treatment concerns, medication adherence

Introduction

Kidney transplant (KTx) is the most cost-effective treatment option for patients
with end-stage renal failure. KTx significantly improves life expectancy, quality of
life and reduces financial burdens on the health care system, leading to an
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increasing number of procedures worldwide."* However,
it is essential that patients manage a complex life-long
therapeutic plan and attend medical follow-ups after KTx
with emphasis on strict medication adherence. Medication
adherence is defined as “the process by which patients take
their medications as prescribed, composed of initiation,
implementation and discontinuation”.’ Focusing on imple-
mentation patterns regarded as vital for immunosuppres-
sive regimens, non-adherence may reach up to 17.4% and
increases over time post-transplant.®”

It is well known that many factors may influence
implementation non-adherence. Factors at higher levels
(ie, structural characteristics and practice patterns), how-
ever, do not differ within the same KTx follow-up care.
Considering all the patient-related factors in general,
beliefs about the medicines seem to play a decisive
role.'”'? Usually, regardless of the level of adherence,
patients themselves develop their own beliefs and attitudes
towards the medication over time. This is supported by
a recent meta-analysis involving 94 studies across 18
countries, showing that adherence to long-term medica-
tions was often related to patients’ beliefs about treatment
where low adherence is linked to doubts about the perso-
nal feeling of need for the medication (treatment necessity
beliefs) and the concerns about the potential adverse con-
sequences (treatment concerns).13

Treatment necessity beliefs and treatment concerns can
be reliably assessed by the Beliefs about Medicines
Questionnaire (BMQ®©).'® Compared with other chronic
conditions, KTx recipients reported high treatment neces-
sity beliefs and relatively high treatment concerns.'''*!*
The research suggests that adherence can be perceived as
a “double-edged sword”, in which the potential benefit is
compromised by the tendency to cause harm.'

Even small deviations in adherence to immunosuppres-
sants (>5%) are associated with a higher risk of graft
rejection.'® Therefore, it is also important to evaluate the
relationship between the patients’ behavior on one hand,
and their perceived and easily monitored therapeutic goals
on the other. In KTx patients, declining kidney function is
one of the most clinically relevant markers of chronic graft
rejection as a result of a possible under-immunosuppression,
while the estimated glomerular filtration rate (GFR) is routi-
nely assessed in the KTx follow-up care.'’

The gap in our understanding exists because medica-
tion adherence is a dynamic process.'® Although there is
evidence that non-adherence increases over time post-

transplant,®® key information about the relationship

between the change in adherence and the change in beliefs
about immunosuppressants over time is still lacking.
Nevertheless, it is observed that repeated assessment
enables researchers to prove the consistency of beliefs
during the treatment period. Therefore, we also need to
know whether changes in the beliefs about immunosup-
pressants have any impact on key transplant outcomes.

The main aim of this study was to evaluate the changes
in beliefs about immunosuppressants over a 3-year period
in patients after kidney transplantation. The second aim
was to investigate the relationship between beliefs, medi-
cation adherence, and selected clinical outcomes such as
graft functioning.

Materials and Methods
Study Setting and Ethics

Waiting lists, organ allocation and management of transplant
registries are managed by the Coordination Center for
Transplantation, which is under direct supervision of the
Ministry of Health in the Czech Republic.® For the approxi-
mately 10 million Czech inhabitants, there are seven transplant
centers providing over 500 KTx annually. Our study was
performed in the University Hospital Hradec Kralove, provid-
ing approximately 30-50 KTx every year, and equipped with
a separate inpatient and outpatient post-transplant clinic. In the
context of the Czech health-care system, where each center is
free to provide their own education regarding immunosup-
pressants and self-management, our hospital issues an educa-
tional booklet and an emergency phone number. Patients
regularly visit the outpatient clinic in the prescribed follow-
up periods (at first weekly, then once a month, followed by
regular visits about every 3 months, a year after transplant),
depending on the patients’ current health status. The follow-up
care, just like the majority of medications, is covered by the
public health insurance.

The Ethics Committee of the University Hospital
Hradec Kralove approved the study protocol. The study
was conducted in accordance with the Helsinki and
Istanbul Declaration.

Study Population and Data Collection

This was an observational follow-up study, consisting of two
data collection opportunities, conducted in an outpatient post-
transplant clinic. The first baseline data collection (Phase 1)
was carried out from March 2016 to March 2017 using the
convenience patient sample.'* The follow-up data collection
(Phase II) was performed from April 2019 to December 2019
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and all patients meeting the inclusion criteria were invited to
participate. Subjects were considered eligible for inclusion in
the study if they were aged >18 years and >4 weeks after KTx,
and if they were on a maintenance immunosuppressive regi-
men in the given data collection period. Patients with severe
cognitive or health impairment, or on acute anti-rejective ther-
apy or hospitalized were all excluded.

During their scheduled visit at the clinic, patients were
asked by a nurse to participate in the study. After providing
a written informed consent, patients were invited to
a pharmacist-led (BK) structured interview using the question-
aries explained below (Phase I) and afterwards, to complete the
questionnaires by themselves in written form (Phase II). Data
on biomedical pre-transplant and transplant characteristics
were collected from the patients’ electronic medical records.
All the patients who participated in both phases and had no
more than one missing answer in either of the questionnaires
that focused on their beliefs or adherence to immunosuppres-
sants were included in the current analysis. A detailed descrip-
tion of the study population recruitment is presented in
Figure 1. Patient (age, gender, family history), transplant
(time post-transplant, type of KTx), medication (current immu-
nosuppressive regimen, number of medication intakes), and
graft function (estimated GFR, re-transplantation) characteris-
tics were collected from the medical documentation.

Survey
Data on socio-demographic characteristics (education,
occupation), knowledge of the immunosuppressive regimen
and perceived health status were reported by the patients in
both study phases. During Phase I, self-reported adherence
and beliefs about immunosuppressants were assessed using
international tools previously validated in the Czech
Republic, ie, BMQ-CZ and Medication Adherence Report
Scale (MARS-CZ).'“"?! During Phase II, the BMQ-CZ
was repeated and the Czech written version of the Basel
of Adherence to immunoSuppressive
medIcations Scale (BAASIS©) was used to assess self-
reported adherence to immunosuppressants.*

The BMQO© questionnaire has two versions: the BMQ
Specific, assessing beliefs about medicines prescribed for

Assessment

a particular condition, and the BMQ General, assessing
more general beliefs about medicines as a class of treat-
ment. In our study, we employed the BMQ Specific, which
comprises two scales: a 5-item Necessity scale assessing
beliefs about the personal need for the medication and
a 6-item Concerns scale assessing concerns about the
potential adverse consequences of taking the medication.
Each of the scale items are scored 1 (strongly disagree) to
5 (strongly agree). Individual item scores for the Necessity
and Concerns scales are added up and divided by the

412 met inclusion
criteria in Phase |

410 met inclusion
criteria in Phase Il

235 approached
(convenience sample)

49 were excluded:

24 were excluded:

*24 refused to participate

*24 refused to participate
*17 severe health impairment
*8 other reason (eg no Czech)

211 completed study
survey

361 completed study
survey

study surveys

158 completed both

23 were excluded
1 (more than one missing
answer in any part)

134 patients were

included in the analysis

Figure | Study population.
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number of items in the scale to give a scale score (range 1—
5), with higher scores indicating stronger beliefs in treat-
ment necessity beliefs and stronger treatment concerns,

Additionally, the
(NCD) was
scores from Necessity

respectively.
Differential
Concerns

Necessity—Concerns
calculated by subtracting
scores to provide
a numerical indicator (range —4 to +4) of how individual
respondents judge their personal treatment necessity
beliefs relative to their treatment concerns. According to
the Necessity—Concerns Framework (NCF), patients can
be divided into four subgroups based on whether they
were above or below the scale midpoint for each of the
scale scores, namely: accepting (high treatment necessity
beliefs, low treatment concerns), ambivalent (high treat-
ment necessity beliefs, high treatment concerns), indiffer-
ent (low treatment necessity beliefs, low treatment
concerns) and skeptical (low treatment necessity beliefs,
high treatment concerns).”> Cronbach’s alphas indicate
good internal reliability for both the Necessity scale
(0=0.75 in Phase I and ¢=0.67 in Phase II, respectively)
and the Concerns scale (¢=0.73 and 0=0.80 (Phase II))."*

The MARS-50 consists of five statements about imple-
mentation (taking, dosing) and discontinuation. Each item is
scored on a 5-point Likert scale, with 1 indicating ‘always*
and 5 indicating ‘never‘. The sum score of 25 points repre-
sents full adherence; the non-adherence cut off varies among
studies. The internal reliability was a=0.67."*

The BAASIS© was translated from English to Czech for
the purposes of Phase II using forward and backward trans-
lation and following ISPOR guidelines.>* The recent ver-
sion consists of six questions and assesses all phases of
adherence: initiation of co-medications, implementation
(taking, timing, dosing) and discontinuation of immunosup-
pressants. Any positive answer means non-adherence.?

Data Analysis

Data were analyzed using the software Wolfram
Mathematica 12.0. The descriptive outputs were presented
as the relative frequency (%) for binomial or multinomial
variables, and as median (lower and upper quartile) for the
numerical variables. In case of ceiling effect, the form of
mean * standard deviation was preferred. For numerical
variables, the changes between two observations on the
same subject were tested using the Wilcoxon paired test,
the difference between two groups by the Mann Whitney
U-test, and consistency in responses across two variables

by the McNemar test or Fisher’s test, where appropriate.

The difference in repeated measurements was demon-
strated by the Box-Whisker chart.

Kidney function was determined by the estimated
GFR, which was routinely assessed during medical follow-
ups and calculated using the CKD-EPI equation. The time
series of six GFR values obtained retrospectively from
2019 were transformed to one index for each patient by
estimating the mean value (time-weighted average, TWA).
For the estimation, the values between adjacent measure-
ments were approximated by the uniform distribution
parameterized by these adjacent values. The predictors of
decreasing kidney function in association with treatment
beliefs were evaluated by the General linear model,
repeated measures.

A p-value of <0.05 was considered as statistically sig-
nificant. As additional information to the p-value of the
predictor, its effect size indicator n* was calculated. Based
on that, the predictors were categorized as small-medium-
large effect size according to the Cohen convention.

Results

Population Characteristics
There were 134 KTx outpatients who participated in
both Phase I and Phase II in the study. Comparing
participants and non-participants, we found no differ-
ence regarding gender, age, and time after transplanta-
tion. Table 1 shows the socio-demographic and clinical
information for each phase. There were 117 patients
after their first KTx, 17 after a second KTx and only
one patient who received a re-transplant between Phases
I and II. The number of medication intakes increased as
78 patients were taking more drugs in Phase II than in
Phase I (p<0.001). Table 1 also demonstrates that the
respondents perceived their health condition similarly in
both phases with no significant change, marking their
health most frequently as ‘good°.

The most commonly prescribed IS regimen was
a combination of tacrolimus, mycophenolate, and corticos-
teroid. A significant difference was observed between the
abilities of patients to remember the name of the immu-
nosuppressant, an ability which increased over time
(p<0.001) as shown in Table 1.

BMQ-CZ Results

The mean Necessity scale score was 4.74 + 0.47 and 4.33 +
0.53 for Phase I and Phase 11, respectively. Compared to the
baseline, 84 patients had a lower perception of treatment
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Table | Patient Characteristics by Observation Period (N=134)

Characteristics Phase It Phase 11 Pr > |t]|
Socio-demographic characteristics
Male (n, %) 84 (62.7) NR
Age (median, IQR) (in years) 58.9 (47.6-67.9) NR
Education (n, %) Elementary 9 (6.6)
Secondary 106 (79.1)
Higher professional school 7(5.2) NR
University 12 (9.0)
Working status® (n, %) Working 51 (38.1) NR
Retired 50 (37.3)
Invalid 56 (41.8)
Family history® (n, %) Kidney disease 42 (31.3)
Cancer 36 (26.9) NR
Cardiovascular disease 57 (42.5)
Kidney characteristics
Number of KTx (n, %) First 118 (88.1) 117 (87.3) NR
Second 16 (11.9) 17 (12.7)
Time after last KTx (median, IQR) (in years) 7.0 (4.1-13.8) NR
Donor type (n, %) Deceased donor 127 (94.8) NR
Living donor 7(5.2)
Preemptive Tx (n, %) 6 (4.5) NR
Medication characteristics
Medication intake per day® (median, IQR) 11 (9-12) 12 (9.8-13) <0.001¢
Medication intake per day® (n, %) Less than 5 0 0 NR
5t09 42 (31.3) 33 (24.6)
10 to 14 79 (60.0) 76 (56.7)
More than 15 13 (9.7) 25 (18.7%)
Maintenance immunosuppression
Tacrolimus (n, %) Currently administered 81 (60.4) 82 (61.2) 1.000°
Knowledge of the name® 68 78 0.022
Cyclosporine (n, %) Currently administered 36 (26.9) 32 (23.9) 0.219¢
Knowledge of the name® 30 32 0.003f
Sirolimus (n, %) Currently administered 18 (13.4) 22 (16.4) 0.219¢
Knowledge of the name® 15 21 0.338
Everolimus (n, %) Currently administered 2 (1.5) 2 (1.5) 1.000°
Knowledge of the name® | 2 NR
Mycophenolate (n, %) Currently administered 109 (81.3) 106 (79.1) 0.549¢
Knowledge of the name® 70 100 <0.001f
Azathioprine (n, %) Currently administered 537 1 (0.7) 0.125¢
Knowledge of the name® 5 I 1.000f
(Continued)
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Table | (Continued).

Characteristics Phase It Phase 11 Pr > |t|
Corticosteroids (n, %) Currently administered 126 (94.0) 126 (94.0) 1.000°
Knowledge of the name® 47 102 <0.001f
Self-reported health condition 0.795¢
Perceived health condition (n, %) Excellent 1 (82) 6 (4.5)
Very good 28 (20.9) 34 (254)
Good 72 (53.7) 67 (50.0)
Fair 20 (14.9) 25 (18.7)
Poor 3(22) 2 (1.5)

Notes: fData provided if relevant for the comparison between the two observation periods; *multiple answers possible; bdifferent strength (eg, | mg and 5 mg) counted as 2
medications, pill taken twice daily counted as | medication; “patients were asked to name their immunosuppressants (Phase I) or wrote a name on a list (Phase Il); “Wilcoxon

paired test; “McNemar test; fFisher’s exact test.

Abbreviations: IQR, interquartile range; N, denominator (100%); NR, not relevant; KTx, kidney transplantation; Pr >|t|, two-tailed p-value computed using the

t distribution; Tx, transplantation.

necessity beliefs for immunosuppressants in the follow-up
and only 13 patients showed higher perception in this regard.
The mean Concerns scale score was 2.17 + 0.96 and 2.54 +
0.74, with 80 patients having a higher perception of treatment
concerns in the follow-up, while 43 patients had lower treat-
ment concerns. The analysis revealed that the Necessity scale
score significantly decreased over time (p<0.001, large effect
size 1°=0.320), whereas the Concerns scale score increased
(p<0.001, medium effect size 1°=0.097). Changes in beliefs
did not differ between gender, age, and time posttransplant.
The NCD was positive (2.57 = 1.06 vs 1.79 + 0.97) but
declined over time (p<0.001) as shown in Figure 2. One
patient had a higher Concerns than Necessity score during
both phases. The evolution of Necessity and Concerns scale
scores is demonstrated in Figure 3.

The NCF indicated that 79 patients showed accepting
and 14 had ambivalent views about their immunosup-
pressants during both study phases. A distinctive change
was reported by 18 patients, modifying their views from
ambivalent to accepting. Conversely, 21 patients chan-
their
Nevertheless, no significant pattern in remaining in

ged views from accepting to ambivalent.

either category was revealed over time.

Adherence to Immunosuppressants

Implementation and discontinuation patterns in medica-
tion adherence were evaluated by two different ques-
tionnaires (Table 2). Non-adherence to the exact timing
was assessed only in Phase II, but over one-third of
patients showed taking their immunosuppressants more
than two hours before or after the prescribed time

within the last 4 weeks. Excluding timing, overall non-
adherence was reported in about 12% patients in each
phase, of which 8 patients were non-adherent in both
phases. Discontinuation was not reported by any
patient.

Medication adherence in Phase 1 was significantly
associated with the Concerns score (p=0.0445) with
a mean score of 2.09 + 0.88 for fully adherent and 2.66
+ 1.14 for non-adherent patients. Necessity scores revealed
close but non-significant association with adherence by
MARS-CZ (p=0.0526) with a mean score of 4.79 + 0.36
for fully adherent and 4.44 + 0.89 for non-adherent
patients. No significant associations were observed
between adherence measured by BAASISO and BMQ-
CZ specific subscale in Phase II.

p<0.001
4 —‘— —_—
3
<
a 2 S =
@)
z
1
O NI S
=1 [ ]
pha‘se | pha:se Il

Figure 2 Boxplots showing the Necessity-Concerns Differential (NCD) scores
during Phase | and Il (n=134).
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Concerns

Necessity

Figure 3 Evolution of treatment necessity and concerns beliefs during Phase I and Il
(n=134).

Notes: X-axis represents the treatment necessity score, where a higher number
corresponds to higher needs. Y-axis represents the treatment concern score,
where a higher number corresponds to higher concerns. The arrows show the
development of individual beliefs during two measurements. Each arrow corre-
sponds to one specific score where a larger arrow size corresponds to a larger
number of patients with the same beliefs.

Association Between Beliefs About
Immunosuppressants and Kidney

Function
Complete GFR data was provided by 130 out of 134
patients. Higher baseline treatment necessity beliefs were

significantly associated with better kidney function over
time calculated as TWA (p=0.0206, medium effect size
n?=0.059). An increase by one point in the total Necessity
score predicts an increase in the average weighted kidney
function of 0.15 mL/s. For example, an increase by one
score on the Necessity scale means an increase by 0.3 mL/
s. Moreover, the evident influence of the patient’s age on
the change in kidney function over time (p=0.0076, med-
ium effect size 1°=0.055) confirmed the association of
higher perception of treatment necessity beliefs with better
TWA even after adjusting for age (p=0.0059). Concerns
scale scores and the NCD were not significant in relation
to TWA in any study phase.

Discussion
This follow-up study is the first research in the Czech
Republic that focuses on changes in behavioral patterns
of taking immunosuppressants carried out in an outpatient
transplantation setting. Paired difference tests revealed
a decrease in perceived treatment necessity beliefs and
an increase in treatment concerns over the 3-year period,
which was translated into a significant decrease in the
NCD. For almost all patients, the NCD remained positive,
indicating that the perceived benefits were expected to
outweigh the risks in the long-term treatments.
Furthermore, high treatment necessity beliefs for the
immunosuppressants after KTx reflected the fact that
most patients accepted these medicines. Self-reported non-
adherence (except ‘timing‘) was approximately 12% in
both observation measurements.

However, targeted

Table 2 Comparison of Questionnaires Measuring Self-Reported Adherence (N=134)

Type of Non- | Phase I: MARS-CZ Phase II: BAASIS-CZ Non-Adherence Non-Adherence
Adherence (Non-adherence: any (Non-adherence: any response “yes”) by MARS-CZ (%) by BAASIS (%)
response other than
“never”)
Taking Sometimes forgot to take Missed any dose within the last 4 weeks 17 (12.7) 15 (11.2)
Missed a dose
Timing NA Took more than 2 hours before or after NA 52 (38.8)
prescribed time within the last 4 weeks
Dosing Altered a dose Changed any dose within the last 4 weeks 5@3.7) 1 (0.7)
Took less then instructed
Discontinuation | Stopped for a while Stopped within the last year 0 (0.0) 0 (0.0)
Overall At least | answer other than | At least | “Yes”, except timing 18 (13.4) 15 (11.2)
(timing “never”
excluded)
Abbreviations: NA, not applicable; N, denominator (100%).
Patient Preference and Adherence 2021:15 https: 2883
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questions on strict ‘timing® of immunosuppressants
addressed in the follow-up revealed non-adherence in
39% patients.

The major strength of this study was repeated measure-
ment of beliefs and adherence as they are dynamic in
nature. Follow-ups are more often applied in intervention
studies, where the effect of such intervention is tested
instead of the natural evaluation of patients’ attitudes
over time. Unlike for adherence, much less information
is available in the literature regarding the effect of time on
beliefs of KTx patients. In line with Massey et al,>> we
found decreasing treatment necessity beliefs and increas-
ing treatment concerns over time with large and moderate
effect sizes, respectively. Two cross-sectional studies
described the correlation between lower treatment neces-
sity beliefs and higher age at the time of measurement or
higher age at the time of KTx as well as higher treatment
concerns and increasing time after KTx with small or
moderate effect sizes, respectively.'*?® Therefore, decreas-
ing treatment necessity beliefs and increasing treatment
concerns is of clinical relevance in KTx patients and the
examination of the patients’ attitudes towards immunosup-
pressants should be included in personalized management
at health care facilities.

Alongside other chronic conditions, non-adherence to
immunosuppressants usually increases with time after
KTx.”” Interestingly, we found a stable adherence to
immunosuppressants over the 3 years, which can be
explained by under-reporting. Contrary to our expecta-
tions, employing different ways of data collection (inter-
view vs written response), which can play a role in
patients truly admitting adherence and beliefs, did not
show any difference in adherence.

It is worth noting that using international validated
questionnaires, we were able to compare different aspects
of medication adherence at one specific time-point. In our
study, adherence was measured by two self-reported tools
suitable for patients taking immunosuppressants and no
issue was found in the discontinuation phase of medication
adherence. However, the implementation phase may pose
a challenge in the clinical practice, particularly in terms of
the exact timing of immunosuppressants. For instance, the
BAASISO was used in a multicentric cross-sectional
BRIGHT study with 1397 heart transplant patients and in
multicentric cross-sectional ADHERE BRAZIL*® study
with 1105 KTx patients. The rate in 'taking’ in our study
(11.2%) was similar as the findings in the BRIGHT study
(17.4%),27 as well as in the ADHERE BRAZIL study

(14.3%).%® However, issues with 'timing’ were found in
33.8%, 26.5%7 and 30.6%® cases, respectively.

Furthermore, the comparison between studies is compli-
cated by the various study designs and differences in under-
standing adherence® even though we used the most recent
adherence-based taxonomy.”*" Adherence assessment itself
is not without any limitation. For example, there is a clinical
difference between adherence to taking immunosuppressants
as such, and adherence to the accurate timing of taking them.
Moreover, it has to be taken into account that the illness-
related behavior is a part of patient self-regulation.'* In this
context, patient perceptions of illness, and of medicines, can
motivate them to withstand the illness by way of
adherence.>'**? For instance, the association between medi-
cation adherence and beliefs was found only with higher
treatment concerns related to non-adherence at the baseline
(albeit, not at the follow-up), which can be explained by the
similar construct of BMQO and MARS-5© derived from
greater subjective benevolence of responses using a Likert
scale, showing either intentional and unintentional behavior.
On the other hand, the overall high adherence in our study
population does not allow the generalization of the results.
Different views on self-efficacy can also be mediated by the
evaluation of patients’ knowledge of immunosuppressants,
which increased over time as a possible outcome of advanced
perception of the importance of immunosuppressants by the
patients themselves. This observation supports previous find-
ings, namely that the measurement itself may affect the
outcome.>”

Previous studies have shown that even small deviations
from the prescribed immunosuppressive regimen were
associated with negative clinical outcomes.'®**=° In our
study, we found that higher baseline treatment necessity
beliefs for immunosuppressants corresponded with better
kidney functioning. This might be caused by the overall
better adherence among these patients, even though the
relationship between adherence and clinical outcomes was
not analyzed because of a strong ceiling effect. It may also
be worth mentioning that, due to routine measurement of
kidney functioning, patients may perceive the stability or
progression of their disease, which may be reflected in
their beliefs on the effect of immunosuppressants, regard-
less of whether the drugs worked or not, and also on how
much the therapy was actually needed.

There are some limitations that should be pointed out. Our
results may have been affected by under-reporting in all self-
reports, which lead to non-adherent patients being categorized
as adherent. Beliefs, on the other hand, were measured on
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a continuous scale showing attitudes of patients regarding their
immunosuppressants, which can show some important beha-
vioral patterns over time. Furthermore, a small study sample
limited our possibilities to detect differences and the statistical
relationship between beliefs and adherence. Nevertheless,
when evaluating the sample representativeness, we found no
difference regarding gender, age, and time after KTx. The
relationship between beliefs and kidney functioning showed
a possible prediction of patients’ perception of this clinical
parameter. However, as the association was not demonstrated
in the follow-up, it is necessary to be analyzed further.

A major implication of this study is that adherence
management comprising the evaluation of patients’ beliefs
should be part of the KTx follow-up care. Consistent with
our findings, compelling evidence shows that one-time
discharge education or providing an educational booklet
alone is ineffective in changing behavior in long-term
treatments. Also, self-reported questionnaires provide an
inexpensive tool for adherence

easy and regular

measurement.' Once identified, non-adherent patients
should be targeted with proper interventions including
The

demand the involvement of both patients and stakeholders

examining the patients’ attitudes. interventions

as well as the implementation science approach to ensure

its sustainability in clinical practice.’”*®

Conclusion

Higher treatment necessity beliefs for post-transplant immu-
nosuppressants corresponded with better kidney functioning,
whereas higher treatment concerns were related to medication
non-adherence at the beginning of the observed period. Still,
overall positive NCD reflected the fact that most patients
accepted their immunosuppressants that do not come without
risk. Nevertheless, decreasing treatment necessity beliefs and
increasing treatment concerns over time, post-transplant,
should be considered in clinical practice.
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