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Abstract. Background and aim: Adherence to immunosuppressive therapy is crucial for the success of kid-
ney transplantation. This study aimed to evaluate medication adherence among kidney transplant recipients
(KTRs) and identify factors associated with non-adherence. Methods: A cross-sectional study was con-
ducted with 98 KTRs from a single transplant center. Adherence was assessed using the Basel Assessment of
Adherence to Immunosuppressive Medications Scale (BAASIS). Sociodemographic and clinical data were
collected through interviews and medical records. Logistic regression analysis was performed to identify
factors associated with non-adherence. Resu/ts: The prevalence of timing non-adherence (taking medication
>2 hours late) was 48.98%. Missed doses were reported by 19.39% of KTRs. Lower education levels were
significantly associated with delayed medication intake (p=0.020). A higher number of prescribed medica-
tions was associated with a greater risk of missing consecutive doses (p=0.027). Logistic regression analysis
identified education level (OR=0.72; 95%CI: 0.54-0.95; p=0.020) and number of medications (OR=1.89;
95%CI: 1.07-3.33; p=0.027) as significant predictors of non-adherence. Conclusions: Non-adherence to im-
munosuppressive therapy, particularly timing non-adherence, was common among KTRs. Lower education
levels and a higher number of prescribed medications were associated with non-adherence. Interventions tar-
geting these factors, such as tailored patient education, health literacy improvement, and medication regimen
simplification, may enhance adherence and transplant outcomes. (www.actabiomedica.it)
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This limited access to transplantation, starkly contrast-
ing with higher rates in European nations, underscores

Chronic kidney disease (CKD), characterized by
persistent abnormalities in kidney structure and func-
tion (1), has emerged as a global health concern with a
rising prevalence (2). In Brazil, an estimated 133,464
individuals receive dialysis treatment, with a mere 22%
on the waiting list for kidney transplantation (Tx) (3).

the critical need to improve transplant accessibility
and organ donation rates in Brazil. Several factors
contribute to this disparity, including lower rates of
organ donation, socioeconomic disparities in access to
healthcare, and a higher prevalence of CKD risk fac-

tors in the Brazilian population. The rise in CKD cases
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is primarily attributed to the increasing prevalence of
systemic arterial hypertension (SAH) and diabetes
mellitus (DM), collectively accounting for 65% of di-
alysis patients in Brazil (3).

For patients with end-stage CKD, renal re-
placement therapy becomes essential, encompassing
hemodialysis, peritoneal dialysis, or kidney Tx (1).
Kidney Tx offers a significant advantage over dialy-
sis, conferring longer survival and enhanced quality of
life (4,5). However, post-transplantation care presents
a unique challenge: ensuring the long-term viability of
the transplanted organ. This hinges largely on adher-
ence to immunosuppressant (ISS) therapy, crucial for
mitigating the risk of organ rejection (6,7). Long-term
use of immunosuppressants, while essential, can lead
to significant side effects, impacting patients’ quality of
life and potentially influencing adherence.

Alarmingly, kidney transplant recipients exhibit
the highest rates of non-adherence to ISS among
solid organ transplant recipients, with reported rates
fluctuating between 20% and 70% (8-11). This un-
derscores the critical need to identify and address
non-adherence to improve long-term transplant out-
comes. Non-adherence to immunosuppressive therapy
can lead to organ rejection, jeopardizing the success of
the transplant and potentially leading to serious health
complications, including graft loss and the need for re-
turn to dialysis (12).

Various strategies exist to monitor adherence, in-
cluding pill counting, self-reporting, side effect docu-
mentation, laboratory analysis of immunosuppressive
druglevels, and electronic monitoring (11). While elec-
tronic monitoring is considered the gold standard, its
high cost often limits its feasibility (11). Consequently,
self-reporting emerges as a practical and widely used
method for assessing non-adherence due to its ease of
implementation, low cost, and moderate correlation
with other methods (13,14). However, self-reporting
relies on patient honesty and may overestimate adher-
ence. To mitigate this, combining self-reporting with
other strategies can provide a more comprehensive un-
derstanding of medication adherence and reasons for
non-adherence (13,14).

The Basel Assessment of Adherence Scale for
Immunosuppressives (BAASIS) is a widely utilized
self-report instrument for evaluating adherence to

immunosuppressive therapy (13,15). This validated
questionnaire measures adherence over the past
month, providing valuable insights into patients’
medication-taking behaviors. Studies employing be-
havioral interventions to enhance adherence in kidney
transplant recipients have demonstrated a reduction
in non-adherence rates following counseling and tar-
geted interventions (15,16).

Thus, this research aims to measure adherence to
immunosuppressants in kidney transplant recipients
using the BAASIS scale, contributing to a better un-
derstanding of adherence patterns in this population.
By identifying factors associated with non-adherence,
this study can inform the development of targeted
interventions to improve medication adherence and,
ultimately, enhance long-term transplant outcomes.

Methods

This is a descriptive, cross-sectional, prospective
study with a quantitative approach conducted in post-
kidney transplant patients treated at the Nephrology
Outpatient Clinic of a teaching hospital in the inte-
rior of Sdo Paulo - Brazil. A convenience sample of 98
kidney transplant patients treated at the nephrology
outpatient clinic from November 2021 to May 2022
was used.

Clinical data were collected from electronic medi-
cal records, and de-identified for analysis, after accept-
ance by the patient for inclusion in the research, as well
as completion of the informed consent form. Creati-
nine values, serum levels of immunosuppressants, and
complementary exams were collected at the time of the
interview, which occurred at least three months post-
transplantation. The interviews were conducted by the
nurses of the Hospital’s Transplant Service, in a spe-
cific office, with privacy and personalized care for the
purpose of better understanding adherence to immu-
nosuppressants. While the interviews were conducted
in person, the data were anonymized before analysis to
ensure patient confidentiality.

The responsible caregiver was included in the in-
terview when the patient had impaired reading ability.

Assessment of treatment adherence was made us-
ing the validated Portuguese version of the BAASIS®
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scale (17). 'This scale was originally developed
by Dobbels et al. (2010) and validated for use in
Portuguese by Marsicano et al. (2013) (17,18). This
easily administered instrument assesses adherence
to drug therapy in terms of the number of doses and
times prescribed by the physician. The scale consists of
four “yes or no” questions, with which recipients report
their adherence to the immunosuppressive regimen in
the last four weeks of treatment. Non-adherence will
be considered as any positive (yes) response to any
item of the instrument (17,18).

Inclusion criteria were patients of both sexes, aged
over 18 years at the time of the interview, kidney trans-
plant recipients with at least 3 months of transplan-
tation, and who were being treated at the transplant
outpatient clinic, who agreed to participate in this re-
search and who signed the Informed Consent Form.

Patients who withdrew authorization or no longer
wished to participate in the research were excluded;
who were absent for reasons that prevented them from
participating at the time of data collection or who did
not meet the inclusion criteria.

An instrument was constructed for the collection
of sociodemographic data with factors that impact the
patient’s risk of adherence to immunosuppressive ther-
apy. This instrument was designed in a questionnaire
style, containing questions about age, sex, color, origin,
marital status, education, occupation, which people
and how many of them lived in the same residence,
monthly income, medications in use, and whether they
were responsible for the medication, questions that
according to the current literature demonstrate the
potential to influence adherence or not to health treat-

ments. Then, the BAASIS scale was applied. Both the

BAASIS scale and the sociodemographic question-
naire are included as supplementary material to this
manuscript.

Regarding data analysis, the programs MiniTab,
Stats Direct, and GraphPad were used. Qualita-
tive variables were analysed using Fisher’s test or
Chi-square test (y2). For quantitative variables with
Gaussian distribution, the unpaired t-test was used
for comparison between two groups. For quantitative
variables without Gaussian distribution, the Mann-
Whitney test was used for two groups. Additionally,
logistic regression analysis was performed to identify
factors associated with non-adherence. An alpha error
of 5% was admitted, considering values of P < 0.05 as
significant.

Results

Ninety-eight patients were interviewed, with a
mean age of 50.06 years (range 18 to 79 years), mostly
male (51.02%), from other cities in the state of Sio
Paulo (78.57%), and more frequently white (63.27%)
and married (58.16%).

Table 1 presents the results of the Basel Assess-
ment of Adherence to Immunosuppressive Medica-
tions Scale (BAASIS) administered to the 98 kidney
transplant recipients.

The data reveal varying levels of non-adherence
across different aspects of medication-taking behav-
ior. Notably, nearly half of the participants (48.98%)
reported taking their immunosuppressants more
than 2 hours late in the preceding 4 weeks, indicat-
ing a significant prevalence of timing non-adherence.

Table 1. BAASIS Scale Questions and Percentage of “YES” Responses.

BAASIS Scale Questions Percentage of “YES” Responses
1. In the last 4 weeks, have you missed taking your immunosuppressants as prescribed? 19.39%
2. In the last 4 weeks, have you missed taking consecutive doses of your 3.06%
immunosuppressants?
3. In the last 4 weeks, have you taken your immunosuppressants more than 2 hours 48.98%
late?
4. In the last 4 weeks, have you taken a lower dose of immunosuppressants than 4.08%
prescribed?

Source: The Authors.
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Table 2. The relationship between the question: “Did you fail to take several consecutive doses of your immunosuppressive medi-
cation in the last 4 weeks?” with taking the medication without the help of third parties and the number of prescribed medications.

Did you fail to take several consecutive doses of your immunosuppressive medication in the last 4 weeks?
Total Yes No P-value
n % % n %
Information 98 100.00 3.06 95 96.94
Taking medication without the help of third parties
Yes 86 87.76 2 66.67 84 88.42 0.260
No 12 12.24 33.33 11 11.58
Medications (quantity)
1. Medication 1 1.02 0 0.00 1 1.05 0.027
2. Medications 4 4.08 33.33 3 3.16
3. Medications 93 94.90 2 66.67 91 95.79

Source: The Authors.

Approximately one-fifth of the participants (19.39%)
admitted to missing doses of their immunosuppres-
sants during the same period. Conversely, lower rates
of non-adherence were observed for taking consecutive
missed doses (3.06%) and reducing prescribed dosages
(4.08%). These findings underscore the multifaceted
nature of medication adherence and highlight areas
requiring targeted interventions to improve immuno-
suppressant adherence in this patient population.

The underlying diseases of the participants were
primarily chronic glomerulonephritis (33.6%) and dia-
betes mellitus (19.3%).

Regarding the characteristics of this sample, most
patients had completed high school (45.92%), with a fam-
ily income between one and three thousand reais (50%)
and were retired (54.08%). These demographic factors
showed no statistically significant association with non-
adherence as measured by the first question of BAASIS.

The majority of kidney transplants were from de-
ceased donors with standard criteria (53.06%). From
the date of transplantation to the time of the survey,
61.22% had changes in prescribed immunosuppressive
medications. The prevalence of graft renal function
with creatinine up to 1.5 mg/dL was 57.14%. These
factors did not show a statistically significant relation-
ship with non-adherence in the last 4 weeks.

Most patients had Systemic Arterial Hyper-
tension (SAH) concomitant with other diseases

(32.65%), isolated SAH (27.55%), or no associated

diseases (24.48%). The majority of patients (87.76%)
administered their own medication without assistance.
The number of medications ranged from one (1.02%)
to three (98.98%) for daily use, with a statistically sig-
nificant association (P=0.027) observed between the
number of medications and non-adherence as meas-
ured by the second question of BAASIS (Table 2).

Education level was found to have a statistically
significant impact on medication timing adherence
(p = 0.020). The time since kidney transplantation var-
ied, with the majority of patients being less than five
years post-transplant (48.98%), followed by eleven to
fifteen years (19.39%), but this factor did not signifi-
cantly contribute to poor adherence.

The logistic regression analysis (Table 3) identi-
fied education level and the number of medications as
significant predictors of non-adherence, with adjusted
odds ratios of 0.72 (95% CI: 0.54-0.95, p=0.020) and
1.89 (95% CI: 1.07-3.33, p=0.027), respectively. Other
factors, including age, gender, time since transplanta-
tion, and creatinine levels, did not show statistically sig-
nificant associations with non-adherence in this model.

Discussion

This research aimed to measure adherence to
immunosuppressants in kidney transplant recipients

(KTR) using the BAASIS scale (17), characterize and
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Table 3. Logistic Regression Analysis of Factors Associated with Non-Adherence.

Variable Adjusted OR 95% CI P-value
Age (per year increase) 0.98 0.96-1.01 0.235
Gender (Male vs. Female) 1.22 0.65-2.29 0.537
Education Level (per level increase) 0.72 0.54-0.95 0.020
Number of Medications (per additional medication) 1.89 1.07-3.33 0.027
Time Since Transplantation (per year) 1.03 0.98-1.08 0.251
Creatinine Level (per mg/dL increase) 1.31 0.89-1.93 0.173

Source: The Authors.

analyse clinical and sociodemographic characteristics,
and analyse clinical factors in relation to immunosup-
pressants and creatinine levels. The relevance of this
study is underscored by the limited body of research
specifically examining medication adherence among
kidney transplant recipients. This scarcity of litera-
ture is evident in recent reviews such as Gandolfini
et al. (2022), who provide a comprehensive overview
of the complexities and challenges in this area (19).
Additionally, studies like Villeneuve et al. (2020) fur-
ther highlight the need for more research on adherence
profiles and their causes and consequences in kidney
transplant patients (20).

According to studies that assess adherence to im-
munosuppressants in transplant recipients, they are
characterized as complex and multifaceted, influenced
by factors such as age, gender, socioeconomic status,
medication side effects, social support, patient-physician
communication, and beliefs about treatment (18).
Our findings align with this multifaceted nature, par-
ticularly highlighting the significant impact of educa-
tion and medication complexity on adherence. While
our findings highlight the importance of health literacy
in medication adherence, it’s crucial to acknowledge that
knowledge alone might not always translate into consist-
ent medication management. his gap between knowledge
and practice underscores the need for comprehensive
interventions that address both cognitive and behavioral
aspects of medication adherence.

Our findings align with a recent meta-analysis by
Lee et al. (2020), which shows a significant and posi-
tive relationship between health literacy and medi-
cation adherence across various chronic conditions,
including transplant recipients (21).

Practical skills and support mechanisms, par-
ticularly for patients with conditions like stroke who
may require significant caregiver assistance, are equally
vital.

Studies have demonstrated the effectiveness of
structured training programs in enhancing medication
adherence. For instance, Stirparo et al. (2022) empha-
sized the importance of educating patients and caregiv-
ers about stroke symptoms and the urgency of seeking
immediate medical attention (22). Similarly, Bellini
et al. (2023) found that cardiopulmonary resuscitation
training at workplaces significantly improved employ-
ees’ knowledge and skills in providing immediate as-
sistance during cardiac events (23). Furthermore, Avau
et al. (2022) demonstrated that using simulated pa-
tients in basic first-aid training significantly enhanced
laypeople’s knowledge, skills, and self-efficacy in re-
sponding to emergencies (24). These findings not only
underscore the potential of targeted training programs
to bridge the gap between theoretical knowledge and
practical application but also suggest that similar ap-
proaches could be adapted for improving medication
adherence in KTR. Implementing simulation-based
training or interactive educational sessions specifically
tailored to immunosuppressant management could
potentially yield significant improvements in adher-
ence rates and, consequently, transplant outcomes.

Inadequate self-management of medication im-
pairs transplantation and other health outcomes. Some
authors believe that adherence is related to self-care
and self-management of this therapy and that it should
be performed by the transplant recipient, as autonomy
and empowerment are fundamental for the success of
the therapy. The results of the current study showed
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that the majority of the researched population admin-
isters their medications without the help of third par-
ties (25,26). This finding highlights the importance
of patient empowerment in medication management,
but also raises questions about the potential benefits
of involving caregivers or support systems in certain
cases, especially for patients with complex regimens or
cognitive impairments.

In the present study, it was evidenced that educa-
tion directly influences the delay in taking medication,
with statistical significance (p = 0.020). It has been
published in a scientific article that lower levels of
health literacy are linked to lower medication adher-
ence in KTR (27). Our findings highlight the chal-
lenges of medication adherence in kidney transplant
recipients, a concern echoed in a recent meta-analysis
by Lee, Shin, & Seo (2020) (21). This meta-analysis,
focusing on organ transplant recipients, underscores
the potential of eHealth interventions to significantly
improve medication adherence rates. The intersection
of our findings with the potential of eHealth solutions
presents an intriguing avenue for future research and
intervention development. Integrating digital health
literacy training with eHealth adherence tools could
potentially address both the educational and practical
aspects of medication management. While our find-
ings highlight the importance of health literacy in
medication adherence, it’s crucial to acknowledge that
knowledge alone might not always translate into con-
sistent medication management. Practical skills and
support mechanisms, particularly for complex medica-
tion regimens or patients with cognitive impairments,
can be equally important. Non-adherence rates were
1.33 times higher in those with limited health literacy
(28-31). In a randomized study with KTR, medica-
tion adherence was assessed before and after the appli-
cation of an educational plan on immunosuppressive
drugs. The authors concluded that they significantly
improved short-term therapy adherence (25,32). This
underscores the potential of incorporating practical
training components, such as medication reminder
strategies, dosage demonstrations, and open commu-
nication channels for addressing concerns, into patient
education programs.

In a study conducted, patients were evaluated
using the Health Literacy Questionnaire tool. An

association of low medication adherence with an inad-
equate level of health literacy was observed, in the same
way, we can observe in our own results (33). This con-
sistent finding across studies reinforces the critical need
for tailored health literacy interventions in transplant
care. Future research could explore the effectiveness of
literacy-sensitive medication education materials and
their impact on long-term adherence rates.

According to research on medication simplifi-
cation to promote better adherence, it shows us that
patients taking two medications reported more fre-
quently having missed a dose compared to those who
only took one medication. The main finding was that
KTR on monotherapy were more likely to adhere to
medication management compared to patients on dual
therapy (26). As shown in the data presented in this
research, it is noted that the greater the number of pre-
scribed medications, the greater the chance of not tak-
ing consecutive doses (p= 0.027). This finding aligns
with the broader literature on medication adherence
across various chronic conditions, suggesting that sim-
plification of regimens could be a universal strategy for
improving adherence. However, it’s important to note
that in transplant care, the complexity of immunosup-
pression regimens is often clinically necessary, high-
lighting the need for innovative approaches to support
adherence even in complex medication schedules.

According to a study conducted, there was better
implementation of a monotherapy regimen because an
additional dose each day was eliminated. In this way,
it was also seen that simplifying the regimen elimi-
nates nighttime doses, which have a higher incidence
of missed doses compared to morning doses in the
twice-daily regimen. Patients’ morning activities are
relatively more structured than nighttime activities,
making it easier to associate dose intake with certain
habits or rituals (31,32). This observation points to the
potential benefit of aligning medication schedules with
patients’ daily routines and circadian rhythms. Future
interventions could explore the use of chronotherapy
principles in designing immunosuppressant regimens
that not only meet clinical requirements but also align
with patients’ natural behavioral patterns.

Regarding health professionals, it is of utmost
importance that they recognize the main factors that
contribute to non-adherence to drug treatment, as it
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is of great value for the development of strategies. It is
worth noting that adherence should not be restricted
to medical consultations; it should involve the partici-
pation of a multidisciplinary team, where nurses can
act in an integrated manner in the approach to risk
assessment, adoption of health promotion measures,
and continuing education, ensuring qualified care for
KTR (32). This multidisciplinary approach is crucial,
and our findings suggest that it could be further en-
hanced by incorporating specialized health literacy
training for healthcare providers. Equipping the entire
transplant care team with skills to effectively commu-
nicate complex medical information and support pa-
tients in developing practical medication management
strategies could significantly improve overall adher-
ence rates and transplant outcomes.

This study has several limitations that should
be considered when interpreting the results. Firstly,
there is potential for selection and inclusion bias in
our patient cohort. The study was conducted at a sin-
gle center, which may limit the generalizability of our
findings to other transplant populations or healthcare
settings. Additionally, patients who agreed to partici-
pate in the study may have different characteristics or
attitudes towards medication adherence compared to
those who declined, potentially skewing our results.

The use of the BAASIS scale, while validated and
widely used, has its own limitations. As a self-reported
measure, it is subject to recall bias and social desirability
bias, where patients may underreport non-adherence.
Furthermore, the scale does not capture the reasons
behind non-adherence, which could provide valuable
insights for developing targeted interventions.

Our study design was cross-sectional, which lim-
its our ability to establish causal relationships between
the factors we identified and medication adherence.
Longitudinal studies would be necessary to better un-
derstand how adherence patterns change over time and
what factors predict long-term adherence.

Finally, we did not assess all potential confound-
ing factors that could influence medication adherence,
such as psychological factors, social support, or health-
care system-related barriers. Future studies should aim
to incorporate a broader range of variables to provide
a more comprehensive understanding of adherence be-
haviors in kidney transplant recipients.

Despite these limitations, our study provides val-
uable insights into the complex issue of medication ad-
herence in kidney transplant recipients and highlights
important areas for future research and intervention
development.

Conclusion

Considering kidney transplantation as a treat-
ment option for chronic kidney disease, which brings a
better quality of life, adherence to immunosuppressive
treatment is essential for the success of this process.

The present study showed that reducing daily
doses, such as prescribing fewer pills for treatment,
can improve medication adherence. This finding draws
attention to the need for caution when prescribing
medications to patients, as not only the number of
medications should be taken into account but also the
number of pills per schedule.

It was possible to conclude that education levels
can directly influence the delay in taking medication.
This result should alert us to the pre- and post-kidney
transplantation process, such as the performance of the
multidisciplinary team according to the patient’s level
of education, with the objective of providing tools ac-
cording to each patient’s understanding.

The delay of 2 hours in taking the medication with
a relevant percentage demonstrates inadequate adher-
ence to the essential post-kidney transplant therapy.
Through all the results, we can see the need for in-
terventions and reorientations for this public with the
performance of the multidisciplinary team.

Ethic Approval: This work was carried out with the approval of the
Research Ethics Committee of the Faculty of Medicine of Sao José
do Rio Preto under number CAAE: 46825421.2.0000.5415.

Conflict of Interest: Each author declares that he or she has no
commercial associations (e.g. consultancies, stock ownership, equity
interest, patent/licensing arrangement etc.) that might pose a con-
flict of interest in connection with the submitted article.

Authors Contribution: ACBDS: Substantial contributions to the
conception or design of the work; or the acquisition, analysis, or



Acta Biomed 2024; Vol. 95, N. 5: ¢2024036

interpretation of data for the work; Drafting the work or reviewing
it critically for important intellectual content; JDSM: Substantial
contributions to the conception or design of the work; or the ac-
quisition, analysis, or interpretation of data for the work; Drafting
the work or reviewing it critically for important intellectual content;
MAQS: Substantial contributions to the conception or design of the
work; or the acquisition, analysis, or interpretation of data for the
work; Drafting the work or reviewing it critically for important in-
tellectual content; CBDF: Agreed to be accountable for all aspects
of the work in ensuring that questions related to the accuracy or
integrity of any part of the work are appropriately investigated and
resolved; LCS: Agreed to be accountable for all aspects of the work
in ensuring that questions related to the accuracy or integrity of
any part of the work are appropriately investigated and resolved;
BBDL: Have made a substantial contribution to the concept or de-
sign of the article; or the acquisition, analysis, or interpretation of
data for the article; Drafting the work or reviewing it critically for
important intellectual content; ERDS: Substantial contributions to
the conception or design of the work; or the acquisition, analysis,
or interpretation of data for the work; RMR: Substantial contribu-
tions to the conception or design of the work; or the acquisition,
analysis, or interpretation of data for the work; MCP: Drafting the
work or reviewing it critically for important intellectual content;
Final approval of the version to be published; HCC: Drafting the
work or reviewing it critically for important intellectual content;
Final approval of the version to be published; ARAL: Substantial
contributions to the conception or design of the work; or the ac-
quisition, analysis, or interpretation of data for the work; LCFS:
Drafting the work or reviewing it critically for important intellec-
tual content; Final approval of the version to be published; VMSB:
Substantial contributions to the conception or design of the work;
or the acquisition, analysis, or interpretation of data for the work;
Final approval of the version to be published; JCA: Drafting the
work or reviewing it critically for important intellectual content;
Final approval of the version to be published; RCHMR: Drafting
the work or reviewing it critically for important intellectual content;

Final approval of the version to be published;

References

1. Tavares MG, Tedesco-Silva Junior H, Pestana JOM. Early
hospital readmission (EHR) in kidney transplantation:
a review article. Braz J Nephrol. 2020 Jun;42(2):231-7.
doi: 10.1590/2175-8239-jbn-2019-0089.

2. Aguiar LK de, Prado RR, Gazzinelli A, Malta DC. Fatores
associados 2 doenga renal cronica: inquérito epidemioldgico
da Pesquisa Nacional de Saide. Rev Bras Epidemiol.
2020;23. doi: 10.1590/1980-549720200044.

3. Nerbass FB, Lima H do N, Moura-Neto JA, Lugon JR,
Sesso R. Censo Brasileiro de Dialise 2022. Braz ] Nephrol.
2024 Jun;46(2). doi: 10.1590/2175-8239-jbn-2023-0062pt.

4. Ribeiro WA, Jorge B de O, Queiroz R de S. Repercussaes
da hemodidlise no paciente com doenga renal cronica: uma
revisio da literatura. Rev Pr6-UniverSUS. 2020;11(1):
88-97. doi: 10.21727/rpu.v11i1.2297

5.Kaballo MA, Canney M, O’Kelly P, Williams Y,
O’Seaghdha CM, Conlon PJ. A comparative analysis of
survival of patients on dialysis and after kidney transplanta-
tion. Clin Kidney J. 2018 Jun 1;11(3):389-93. doi: 10.1093
/ckij/sfx117.

6. Chadban SJ, Ahn C, Axelrod DA, et al. KDIGO clinical
practice guideline on the evaluation and management of
candidates for kidney transplantation. Transplantation. 2020
Apr;104(451)-103. doi: 10.1097/TP.0000000000003136.

7.Brogan M, Ross MJ. COVID-19 and kidney disease. Annu
RevMed.2023]Jan27;74(1):1-13.doi: 10.1146/annurev-med
-042420-104753.

8. Anderson LJ, Nuckols TK, Coles C, et al. A systematic
overview of systematic reviews evaluating medication ad-
herence interventions. Am ] Health Pharm. 2020 Jan §;
77(2):138-47. doi: 10.1093/ajhp/zxz284.

9. Barbosa JT, de Jesus MM, Barbosa RP, et al. Transplante
renal: mecanismo de rejeigdo, terapia imunossupressora e
métodos diagnésticos. Satde e Desenvolv. 2020;9(17).

10. Liu J, Zhu X, Yan J, et al. Association between regulatory
emotional self-efficacy and immunosuppressive medication
adherence in renal transplant recipients: does medication
belief act as a mediator? Front Pharmacol. 2021 Mar 8;12.
doi: 10.3389/fphar.2021.559368.

11.Silva AR da, Barbosa FM de A, Costa PQ da, et al.
Percepcio dos pacientes transplantados renais sobre a farma-
coterapia imunossupressora: perspectivas e dificuldades. Rev
Eletronica Acervo Sadde. 2020 Jul 23;(53) doi: 10.25248
/reas.e3768.2020.

12. Palmisano A, D’Angelo M, Gandolfini I, et al. Borderline
rejection: to treat or not to treat? Transpl Immunol. 2024
Jun;84:102047. doi: 10.1016/j.trim.2024.102047.

13. Ali A, Al-Taee HA, Jasim MS. Adherence to immunosup-
pressive medication in Iraqi kidney transplant recipients
during the first year of transplant: a single-center experience.
Exp Clin Transplant. 2022 Mar;20(Suppl 1):107-12.
doi: 10.6002/ect. MESOT2021.P44.

14. Cheung CY, Chan KM, Tang G, Cheung A, Chak WL. Im-
munosuppressive medication adherence in kidney transplant
recipients during the COVID-19 pandemic: a cross-sectional
study in Hong Kong. Transplant Proc. 2021 Oct;53(8):
2447-50. doi: 10.1016/j.transproceed.2021.08.018.

15. Fonseca CC, Carbogim FDC, Poveda VDB, Santos KB
dos. Construgdo e validagdo de cartilha educativa sobre o
uso de imunossupressores no pos transplante renal. Cogitare
Enferm. 2022 Mar 22;27. doi: 10.5380/ce.v27i0.81630.

16.Sanders-Pinheiro H, Colugnati FAB, Marsicano EO,
De Geest S, Medina JOP. Prevalence and correlates of non-
adherence to immunosuppressants and to health behav-
iours in patients after kidney transplantation in Brazil — the
ADHERE BRAZIL multicentre study: a cross-sectional
study protocol. BMC Nephrol. 2018 Dec 20;19(1):41.
doi: 10.1186/512882-018-0840-6.

17.Marsicano E de O, Fernandes NM da SN da S,
Colugnati F, et al. Transcultural adaptation and initial



Acta Biomed 2024; Vol. 95, N. 5: ¢2024036

validation of Brazilian-Portuguese version of the Basel as-
sessment of adherence to immunosuppressive medications
scale (BAASIS) in kidney transplants. BMCC Nephrol. 2013
Dec 21;14(1):108. doi: 10.1186/1471-2369-14-108.

18. Dobbels F, Berben L, De Geest S, et al. The psychomet-
ric properties and practicability of self-report instruments
to identify medication nonadherence in adult transplant
patients: a systematic review. Transplantation. 2010 Jul
27;90(2):205-19. doi: 10.1097/TP.0b013e3181e346cd.

19. Gandolfini I, Palmisano A, Fiaccadori E, Cravedi P,
Maggiore U. Detecting, preventing and treating non-
adherence to immunosuppression after kidney trans-
plantation. Clin Kidney J. 2022 Jun 23;15(7):1253-74.
doi: 10.1093/ckj/sfac017.

20. Villeneuve C, Rousseau A, Rerolle JP, et al. Adherence
profiles in kidney transplant patients: causes and conse-
quences. Patient Educ Couns. 2020 Jan;103(1):189-98.
doi: 10.1016/j.pec.2019.08.002.

21.Lee H, Shin BC, Seo JM. Effectiveness of eHealth in-
terventions for improving medication adherence of
organ transplant patients: a systematic review and meta-
analysis. Mathes T, editor. PLoS One. 2020 Nov 5;15(11)
doi: 10.1371/journal.pone.0241857.

22. Stirparo G, Pireddu R, Kacerik E, et al. Stroke and the
need for immediate assistance at the place of onset: the fu-
ture of mandatory training for lay people in Italy. Ann Ig.
2023;35(4):480-5. doi: 10.7416/2i.2022.2553.

23. Bellini L, Fagoni N, Andreassi A, Sechi GM, Bonora R,
Stirparo G. Effectiveness of cardiopulmonary resusci-
tation at the workplace. Med Lav. 2023 Jun 12;114(3)
doi: 10.23749/mdl.v114i3.13995.

24. Avau B, Vanhove AC, Scheers H, et al. Impact of the use
of simulated patients in basic first aid training on lay-
people knowledge, skills, and self-efficacy. Simul Healthc
J Soc Simul Healthc. 2022 Aug;17(4):213-9. doi: 10.1097
/STH.0000000000000657.

25. Silva SE de AC, Carvalho AS de. O uso de imunossupres-
sores: em pacientes adultos de transplante renal. Rev Ibero-
Americana Humanidades, Ciéncias e Educ. 2021 Oct 31;
7(10):1384-98. doi: 10.51891/rease.v7i10.2669.

26. Russell CL, Hathaway D, Remy LM, et al. Improving
medication adherence and outcomes in adult kidney trans-
plant patients using a personal systems approach: Sys-
temCHANGETM results of the MAGIC randomized
clinical trial. Am ] Transplant. 2020 Jan;20(1):125-36.
doi: 10.1111/ajt.15528.

27.Zanten R, Weerd A, Betjes M, Boer-Verschragen M,
Massey EK. Is simplification of immunosuppressive medi-
cation a way to promote medication adherence of kidney
transplant recipients? Findings from a randomized con-
trolled trial. Transpl Int. 2021 Sep 26;34(9):1703-11.
doi: 10.1111/4ri.13993.

28.Taj SM, Baghaffar H, Alnajjar DK, Almashabi NK,
Ismail S. Prevalence of non-adherence to immunosuppres-
sive medications in kidney transplant recipients: barriers and
predictors. Ann Transplant. 2021 Feb 15;26. doi: 10.12659
/AOT.928356.

29. Laroche C, Engen RM. Immune monitoring in pediatric
kidney transplant. Pediatr Transplant. 2024 Jun 20;28(4).
doi: 10.1111/petr.14785.

30. Medeiros LKA de, Borba AK de OT, Sette GCS, et al.
Fatores associados a adesdo a terapia imunossupressora em
individuos transplantados renais. Enferm em Foco. 2022
Dec 23;13. doi: 10.21675/2357-707X.2022.v13.e-202244.

31.Derejie MN, Dereje EN, Alemu DM, Tesfay YG,
Hunduma F, Temie NM. Medication non-adherence and
its associated factors among kidney transplant patients in
a large teaching hospital in Ethiopia. BMC Nephrol. 2024
Jun 1;25(1):187. doi: 10.1186/512882-024-03620-z.

32.Ramos CHS, Adeodato AG, Costa N da, Lima DJM,
Pereira JLD, Silva NA da. Atuagio do enfermeiro na iden-
tificagdo dos fatores associados a nido adesdo ao idoso no
tratamento de hipertensio arterial sistémica. Res Soc Dev.
2021 Jan 25;10(1) doi: 10.33448/rsd-v10i1.11863.

33. Andreoni KA. Kidney transplant program specific reporting
and transplant metrics. Curr Opin Organ Transplant. 2022
Feb 1;27(1):70-4. doi: 10.1097/MOT.0000000000000947.

Correspondence:

Received: 8 July 2024

Accepted: 7 September 2024

Jodo Daniel de Souza Menezes

Faculty of Medicine of Sio José do Rio Preto;

Center for Studies and Development of Health Education -
Faculty of Medicine of Sio José do Rio Preto

(CEDES / FAMERP), Rua Astrogildo Alves Menezes, 840,
Cosmorama SP — 15530000

E-mail: joao.menezes@edu.famerp.br

ORCID: 0000-0001-8767-7556



